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This is undoubtedly one of the first 
classrooms to be measured against 
the recommendations of American 
Standard Practice for School Light- 
ing, sponsored by I.E.S. and A.LA., 
and approved September 20, 1948. 
This child-conditioned classroom in 
John Simpson Junior High School, 
Mansfield, Ohio, meets or betters all 
artificial lighting requirements of 
American Standard Practice, as well 
as (with the exception of the floor) 
those of the National Council on 
Schoolhouse Construction. 

Description of Classroom: Room !0!, John 


Simpson Junior High School, Mansfield, Ohio. 
; feet long, 22 feet wide, 12 feet high 





con n Cou ' 
Ceiling white Walls yellow and turquoise 3 - on Stand. | Notional Counc 
ord Practice for | on Schoolhouse 


Natural finish seating Light green cholk o School Lighting Sanam 
boords. ivory tockboards. Double row of 





diffusion screens mounted ct windows. Brightness of poper to brightness of desk top ' st : , 1 01/3 


Lighting Installation: Four continuous rows Brightne # paper to brightness of floor 
of two-lomp, 40W Wokefield Stor units with 
uminous indirect plastic reflectors using 3500 

ghtness of paper to brightness of ceiling 
white fluorescent lamps. 


Weather Conditions: The survey wos mode 
» November 26, 1948, seven months cofter 
nm the surrounding field between 

nstallation The day wos dork and cloudy the t test o hes? surf 
with sky brightness so low the brightness of the 
the peripheral fi etw 
diffuser at the window was approximately the . - ps eal pe pheral field between 
same as thot of the woll adjacent to it (66 


footlamberts). 





A »py of the complete detailed engineering 


report is yours for the asking. It is interesting 





to note that all equipment and moterials used 
in this classroom ore regulorly available from 
manvufocturers’ stocks, and we will be glad to 


supply manufacturers nomes, catalog num Tackboaords 


bers and descriptions of materials on request halkboords 
Write to The F. W. Wakefield Brass Company c 














Vermilion, Ohio. 








COleKepcelel Over ALL Lighting fj 


A BASIC CLASSROOM TOOL 


t — 
= 








YOU CAN BE 


SURE... 


IF ITS 
Westinghouse 


rhe right light intensity to fit any weather con- 
dition . . . that’s the superlative feature of the 
Type HL High-Intensity Runway Light. Simply 


TYPE HL by a flip of a switch the control tower operator 
can select eight different steps of candle power 
lic ml had Tike d . from 230 candle power up to a mighty light 
blast of 100,000 candle power. Top perform- 
ance—peak efficiency in the best or the worst 
RUNWAY LIGHT weather, day or night. 
Westinghouse equipment blankets every air- 
port lighting need. Call your local Westinghouse 


Distributor for information about airport light- 
ing. A Westinghouse Sales Engineer will eladly 


ie 2 


co-operate with you and your local utility in the 
development of a plan. J-04204 


@ Three-element unit, two high-intensity 
projectors —one low-intensity bidirec 
tional optic 

@ Easy maintenance; sealed beam lomps 

quire no reflector cleaning; when 
necessery, lamp replacement brings 


unit up to original efficiency Safe, sure landings in 


@ Positive alignment; holiow pin “gun 


— clear or inclement weather 


@ Plug-in connection for quick end eaty 


Write for free booklet on the Westinghouse High-Intensity Runway Light 


ome 


ms . 
=? 
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to please your customers! 


You’re sure “via Graybar” 


When your specifications are given to Graybar, you 
can be sure they'll be met accurately and promptly. 
First, because Graybar has the biggest selection of 
lamps and lighting units available anywhere — and 
they're all products of leading manufacturers. Sec- 
ond, because our complete experience has kept 
abreast of the field ever since Edison invented the 
light bulb. You're sure, too, of on-time deliveries when 
promised by Graybar 


Any time you want the collaboration of another 
lighting mind” in analyzing illumination needs or 
planning the best systems to meet them, feel free to 
call-in the near-by Graybar Lighting Specialist. His 
knowledge is backed by oy experience in 
studying, planning, and supplying lighting for many 
installations for every purpose. 





Everything the job requires 


From this one source — Graybar you can get not 
only a complete selection of fixtures for industrial, 
commercial, or residential lighting . indoors and 
out. You can get G-E lamps — fluorescent, filament, 
mercury, germicidal, infra-red, any other type. You 
can get all the necessary wire, conduit, switches, 
ballasts, and other supplies. Plus all the tools to put 
them in! 


Local Deliveries 
Many of the items you need are in stock at ovr nearest 
warehouse and will be delivered promptly wherever 
you specify. Graybar Electric Company, Inc. 
Executive offices: Graybar Building, New 
York 17, N. Y. 


IN OVER 100 PRINCIPAL CITIES 
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Wake your 

plans now, for 
Y 5 } Lick in 1949 
yi 2 Best Conference Emit 





Designing Portable Lamps 
for Lighting Effectiveness 


HE STYLING TALENTS of hundreds of 
people have long been applied to the creation 
ot floor. 


table, and wall-hung lamps. Twice 


each year some hundreds of lamp manufacturers 
bring individually designed units, totaling thou 
sands, to their wholesale markets. The search for 
something different, exotic, and even the bizarre 
The demand 


tions and borrowings from the dim past continue 


goes on and on for style mnova 
Design is so unhampered that one may even buy 


lamps using coffee grinders or shotguns for bases 


The Present and the Past 


Forty carved mi base-and 


years ago 
column floor lamps were as big as the old fash 
ioned rubber trees. If it wasn’t a big lamp with a 


large fringe-trim shade of dark luxurious mate 


rial, it wasn’t worth while. Lamps traveled about 


every imaginable style channel. Later they be 


came more reasonable in size, diminishing in size 
until they were almost useless becaues they were 
Now we are returning 


table 


offered in such small sizes 


to huge and heroie proportioned lamps 


Floor lamps in general have been decreasing in 


size very slowly for quite some years and now 


they no longer go through marked swings of 


The very nature of their basic 


shaft of 


styling and sizes 


elements of base and course does not 
permit of the vagaries open to table lamp bases 
Lamp and shade dimensions for the principal 
floor lamp types have narrowed down to a work- 
able range. On the other hand, 


be no basic set of dimensions for table lamps 


there appears to 
The 
one restriction on size in table lamp manufacture 
is that of cost. However. the lowest cost table 
striving to become larger sinee 
the futility or 


smaller table lamps seems to have been gained by 


lamps today are 
a realization of inadequacy of 
great numbers of the people in recent vears 
While the portable lamp has become a most im 
portant element in the lighting of the home today, 


OMMERY 
Nela Park 
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By EUGENE W. COMMERY 


The analysis, discussion, and measurements set 
forth aim to clarify the functional objectives 
that modern floor and table lamps may con- 
tribute to the lighting of the home. Standard 
procedures for testing lamps for various light- 
ing services are included. Quantitative data 
illustrate the effectiveness of light distribution 
from various sizes of shades and light sources 
in obtaining specific levels of illumination. 
Light source size, brightness, and position are 
related to both the qualitative and quantitative 
phases of the problem. Specular effects from a 
number of widely read periodicals are reported 
upon. The paper is offered to aid those who 
design, manufacture, buy and sell portable 
lamps for use primarily in the home, 


it has not received the technical attention it de 
serves to fit it for the role that it has assumed. 
The swing to greater numbers of portable lamps 
has been so slow and the emphasis placed upon 
their decorative attributes has been so great, the 
industry has difficulty in keeping the real “serv- 
ice-to-be-performed” clearly in mind. Actually, in 
the whole field of lighting equipments, few can 
compare in the appeals that may be built or de- 
That their 


formance possibilities are little 


into portables lighting per- 


signed 
understood, or 
even regarded, is not surprising even though re- 
vrettable since they can impart so much eye ap- 


peal even though deficient 


Portable Lamp Qualities and Values 


A proper study of the questions surrounding 


those points of design bearing on lighting effec- 


tiveness and charm should begin with a brief 


summary of those qualities and values portables 
already possess. Unlighted, as well as lighted, 
they have become recognized as important acces- 
sories in good interior design. They can supply 


sophistication, or just be amusing Through 
proper selection they can be depended upon to 
heighten the dignity of a room. Their lighting 
distribution, and it ean be varied substantially, 
ean make a room gloomy or cheerful. The aver- 
age distribution of light and the form of normal 
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lamps can always be counted upon to create the 


atmosphere of “home.” Any interior that is basic 


ally residential may be softened through their 


use. The very luminosity of the lamp in itself sets 


it apart from all other objects in a room and gives 


it a power to bestow qualities upon its surround 


ings that no other decorating medium possesses 


Regardless of the absence of designed lighting 


performance qui otent elements mn 
almost ev used 


Through ba 


ness and then 


they are 
or and bright 
thev do raise or 
t 


dullness to airiness 


measure 


currently 
dimensions and pro- 
This 
odify 
the 
vork 
results 


These are 


Figure 1 


Illumination performance is measured on the reading test plane 


intended to guide the designer in attaining realis 
tic lighting performance results 

Fundamentally, the portable lamp is an element 
in the evolution of lighting which sought to bring 
light to bear on some particular area near at hand 
and in which one wished to see with greater ease 
Originally, the light-giving power of sources was 
so low that there was little chance of doing much, 
if any, close eve work from sources hung over- 
head and at any distance from the individual. It 
didn't 


times to grasp the idea that bringing the light to 


take much imagination even in primitive 


within a foot of those things you had to see made 


even a feeble flame fairly effective Obviously, 


the surroundings must have been very low in 


brightness, since generally distributed light was 


so limited, and this brought on visual discomfort 
a bare flame within a foot « he eve 
This 


shade to shield the eves 


against 
alled for a 


at many mirrored 


dim surroundings 


and lens arrangements were tried to assist the 


low-powered light source, and finally someone 
I ’ 


merely encircled the source with a_ reflecting 


shade, usually closed at the top except for the 


hole required by a chimney for kerosene and gas 


Aside from its charm and decorating qualities, 
the portable lamp has won and held favor because 
it brings light things von want to see 

at certain 
of lighting spread 


al amount of 


Table lamp bases placed 25 inches above 


the floor are to one side, while floor lamps are to the side and rear 
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TEST POSITION 
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FLOOR LAMP 
TEST POSITION 
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light Furthermore, they shield the sources of 
light more effectively than most simple overhead 
lighting systems. There are few finishing or in- 
terior structural problems involved when lighting 
a room with them, and since they can be moved, 
Their 


If we can 


they are a boon to renters in particular. 


potential usefulness is easily grasped 
rationalize their functional qualities, they can and 


will take on real stature in the lighting world 


Illumination Level Objectives 
We may 


formance with the question of how much light a 


properly begin our analysis of per- 
useful portable lamp should supply at the point of 
service 
Home Lighting”! 


reference to the 


The Society's “Recommended Practice of 
includes a series of illumination 
values without tvpe of lighting 
device that is to provide the value. Surface or 
rhting elements 


suspended fixtures or built-in lig 


may be emploved as well as portable lamps. Since 


this discussion is devoted solely to the latter, we 
shall examine those lighting situations that appear 
to be intimatelv associated with portables as set 
forth in Table I 

TABLE I—Levels of Illumination for the Home 


Current Recommended 
Practice 


Visual Work (Pootcandles) 


4 


matters as 
attainability ‘vels do not 
some eondi 


under 


represent * optimum since 
ht may be necessary, desirable and 
le. While portable lamps have not 


litv to supply 


ms more | 


ten attainab 


been usually considered for their ab 


of general lighting in such 


] 


ving room, a proper selection and 


angement of them will result in satisfactory 


general lighting. The current recommended prac 


ice ineludes five footeandles for the general light 


of the living room, library, sunroom and bed 


Test Planes and Their Locations 


states the illumination values, but 


The table 


does not loeate the position or the extent of the 


area that is to be so illuminated. For reading and 
writing, a minimum area, 14 inches wide and 12 


FEBRUARY 1949 


inches deep, has been selected. Its location with 
respect to the floor, the reader and the portable 
davenports, Is 


chairs and 


It should be noted that floor 


lamp, when serving 
illustrated in Fig. 1 

lamps are located farther back from the reading 
test plane than table lamps. The test positioning 
for each type, while arbitrary, is highly realistic 
Other positions could be assumed, but it is doubt 
ful whether any important gain would be effected 
by changing. In fact, much service to the homes 
of the country could be provided if each could 
have copies of these figures. This simple informa- 
tion would aid the homemaker all the way from 
the time she purchased a lamp on through to the 
day it was discarded vears later. The importance 


of positioning, both in testing and in use, cannot 


be over-emphasized. Generally speaking, portable 


lamps serve well if they are used intelligently 
The amazing prevalence of improper placing and 
selection in homes and in hundreds of illustrations 
in the design, decorating and advertising worlds 
means that the service function of lamps is but 


The 


standard for test pro« edure 


little understood first corrective step is a 
Until we accept this 
proposition, there is no way to aid manufacturers 
who glibly assure themselves that they have some 
innovation of design that supplies “light in the 
In fact, 


be eliminated 


right amount and the proper directions.” 


many forms of confusion can only 


through logical procedures for all performance 


characteristics. The need for evaluating lamps 


npon reneralities Is only foreed upon us when Wwe 
don’t have facts. Today we ean go from the gen 


eral to the specific 


; 


The same size of test ~p prescribed 


14x 12 


plane is to 


ine Is also 


desks and 


writing on study tables, 
In this case, howeve the test 

al desk 30 inches high and 

user 3O degrees from the hori 

top.- This tilting is introduced in an 

savor to bring the line of vision normal to the 
From the careful ob 


vriting or reading surface 


servations reported on home " ly conditions by 


Miss M. E. Webber 


lumination levels and uniformity to such an ex 


this tilting interferes with 


tent that it is for the a doubtful part of 


pr esent 


this testing procedure. Fig. 2 presents the plan 


and elevation of desk top, test plane and the loca 


tion of lamp base when testing table lamps. This 


should also become a use chart for the family 


In addition to these applications of portable 


lan ps for reading and writing, there should he 


prescribed test conditions for evaluating the 


worth of lamps for reading in bed. The test pro 


cedure developed here from suggestions made by 


Miss Priscilla Presbrev and Miss Myrtle Fahs 
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ies’ of 


maitions 


llustrated in Fig 


e requiring test 


Values ol dresser 


ne of mir 

is indicated 

are 6 x 6 

ie positions 

These planes are 
jane passed through 
In addi 

required on these test 


r 10 foo 


der area wo meches 


the por tables 


candles, must 


plane. This is to 


pattern with a east a 


boundary 


ting perto 


‘ 


spe 


delivery to 


Opaque and Diffuse Reflectors 


The illumination levels delivered by any given 
dependent in a large measure 


the light 


portable lamp are 


upon the amount of light given off by 


source used. We can, however, obtain entirely 


different illumination levels from, for example, a 


150-watt lamp, in each of two identical table 


lamps, through the simple expedient ol equipping 
flectors. If one 


reflector to 


them with entirely different re 


good quality polished metal 


tises a 
throw all of the light upward, you might expect 
to obtain around eight footcandles on the stand 
ard test The other table 


plane, Fig. 1 lamp, 


equipped with a large low-brightness reflector 


bowl, supplies nearly 20 footeandles. In the first 
case none of the light reached the reading test 
plane direct from the source inside the shade. It 
had to be reflected back from the upper walls and 
ceiling. Much of it was scattered throughout the 
room and only a small part ever reached the read 
The part that did reach this plane was, 
highly diffused 
glossiest papers and printing inks would be 


Visual 


produced by bright spots off the reading or writ 


ing plane 
however Reflections from even 


searcely noticeable discomfort sensations 
ing surface would be nearly eliminated and black 
ink on white paper would look black. This degree 
of light diffusion permits reading and writing on 
the shiniest paper and ink one would ever encoun 


t. such high diffusion is scarcely ever 


Figure 2. Suggested positions of lamp and working test plane for desk or study lamp illumination performance tests. 


REFLECTANCE OF WALL = 507. 











LAMP CENTER 
\4- 


TEST 
PLANE 





9° 














PLAN VIEW OF DESK TOP — 
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Commery 
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needed in the home as will be noted later when 


the surface effects from seventeen pages taken 


from a number of widely read periodicals are dis 
Table Il 


footeandles by 


The attainment of 20 read- 


method 


cussed see 


ing-plane this (indirect 


watts. 


only) would require approximately 375 


This illumination value can be obtained from the 
same well-proportioned table lamp for as little as 
75 watts using a bare inside frosted lamp or with 
about 160 watts using a large low-brightness dif 
fusing bow] with an inside frosted lamp. In eacl 
example the measured illumination is the same, 
but the possibilities of enjoying an evening with a 
newspaper, book or magazine are entirely differ 
ent. Obviously, the bare inside frosted lamp is by 
far the least desirable. The indirect reflector com- 


bination would be good except for the rather 


questionable economy of the arrangement and the 
actual difficulty 
the members of the family turn on their respec 


of living in the room when all 


tive lamps. Upper wall and ceiling brightnesses 


near and above each lamp would be troublesome 


and often esthetically undesirable. As is the case 


with many design problems, there is a point in 


between the two extremes of indirect and direct 


lighting from small high-brightness light sources 
that 


this end is found by 


will best serve for most uses The means to 


increasing the size of the 
“viewed from the test 


Anv dif 


source inside the shade, as 


to the greatest possible decree 


plane,” 


used except that we want it to transmit light as 


much as possible without revealing the source 


through it. Open bowls, enclosing globes and re 
flectors with sections drawn in at the center are 


used to enlarge the source as viewed from the 
test plane and to increase or decrease the propor 


tions of the upward and downward light, Fig. 5. 


Visualizing Design From the Test Plane 


In many of the following paragraphs (as above) 
the expression will 
It affords a short cut in both thinking 


“viewed from the test plane” 
be used 
and in expression when dealing with the subject. 
In fact, the problem of getting illumination to the 
various test planes for reading, writing at desks, 
or for that matter in bed, can be visualized much 
more easily if we place one eve back of the test 
plane and then look at the lamp to be analyzed or 
developed. This procedure can be undertaken 
more simply and effectively with a piece of card- 
The 
is held in 


having small holes spaced over it 
14 x 12 inches 


position 


be ard 
test plane size 
The portable to be ex- 


eard, 
the regular test 
amined is then viewed through each hole separate- 
lv. The luminous parts of the lamp are easily 
noted at each position. Only the elements of the 
isible at each hole, how- 
to that 


luminous parts that are 


ever, supply direct illumination part of 


} 


the test plane immediately around the hole 


Many points of design effectiveness can be ob- 


fusing material below the light source could be ‘ontinued page 112) 


TABLE II 


Observations of Visual Discomfort and Visibility Created When Lighting and Viewing Magazines at Various Angles Under 
Identical Conditions of Lighting 


Normal Dlumination 25 footcandles, diffuse light source 2250 footlamberts 


Angle of Incident Light 


Visibility 
50 40° 50 
Marked reduction 
Very marked 
reduction 
Nearly invisible 


Periodical 


Discomfort Sensation 
Viewed r 


Quite low 
Marked 


Marked reduct 


Marked ~ Very marked ) re 
all reduction ! re r Well above 


Moderate Marked Sr 
invisibility 
Noticeable Marked Moderate reducti Slightly above 
invisibility 
Marked reductior Difficult to read Fssentially invisible 
Marked reductio Difficult to read 


Small reduction 


High 
High 
eable Very marked Small reduction 
Very marked Small reduction 


Noticeable 

Marked Great 
Noticeable Not 
Marked Marked 


Essentially invisible 
Marked reduction 
Substantial reduction Slightly above 
nvisibility 
Very marked Small reductior Further reduction Essentially invisible 
High Marked reductio Nearly invisible 
Moderate small reductior Substantial reduction Invisible 


s 
Very marked Marked 


Marked 

Very marked 
More not 
arked 


Noticeable 
Marked 

Noticeable 
Marked Very r 


Invisible 
eable 
reductio Slightly above Invisible 
invisibility 

Essentially invisible 
Well above 
invisibility 

Well above 


Moderate reduction Further reduction 


Further reduction 


Marked 
Noticeable Slight reductio 


Noticeable 
Very low 
Marked Further reductior 

invisibility 

Very marked ' tio earl sible Essentially invisible 
the letters m nd v J,-d is ! itan daily d s the weekly pictorial maga 
torial B,-w , ur Jew are rotogravure, and all 
Circulation figures indicate 
characteristics of D,-w, 


ed with i . . = e taken from ¢ 


yr more « ae mag nes e read in milli 


are printed letter press 


opies a month gineering socle surface 
indesirable 


G-m and K are the most 
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Figure 1. South San Francisco street before relighting. 250)-lumen and 4000-lumen lamps in old refractor type units 
(refractors removed) have been employed. 


Modern Street Lighting 
and Master Planning 


By G. A. TROSPER 
\ | LN ' ‘ ‘ the treet treet hit r Dr t) f tor maintenance 


btained 
ent 
per- 


! ake 


The Problem of Replacement 


methods 
» found 


the 
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Figure 2. Same street as shown in Figure 1 after relighting with twice as many units as old job. 4000-lumen Type V 
units with new type bracket (no brace) have been employed. Lighting level is approximately 0.4 footcandles 


us just in time and the procedure of putting them 


too difficult 


into use does not appear 


Very few parts are required for street lighting 
equipment — yet it is necessary to stock great 
numbers. A member well acquainted with the 
planning of street lighting installations has 
outlined a Master Plan for the field application = fortune elect f snterchangeable 
of the Society’s Recommended Practice for on nethods and practices are all 
Street and Highway Lighting amie Por v + te of considerable 
\ ry of time and expense to the 


street 


Interchangeable Parts 


r two types of 
and but three or four 
assemblies truck 
knowing thi e\ will 
the 


equipment was one ot 


ted in establishing 


looked 


ot parts we 





‘able parts from manu 


turers rtunate in finding sev 
these parts 


“l of obtaining the right 


nanufacturers who will supply 


eral 


Now we an be 


tvpe kind lights we need to give 
paint Humination 


march of 


reneral publi 
gineering pra setting 
and modern nd 


to keep up witl 


Figure 3. Good and efficient street lighting is practicable 
with the use of only 15 or 20 parts, which when assem 
bled, make only 8 or 10 different kinds of street lights. 


} Planning Ntreet Lighting Trospe r 
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Installation at Eureka, California, using 600-cp 
units on trolley poles 


Figure 4 


Master Planning 


ficials discovered 


Inadequate 
ne afresh 
were ap 

ill plan 
work 
plans, the 


modernizing 


oniv eX 

> extra lights or tl e in 
> required It was long 
that went in 


as “Master 


of laying 
quick review 
American cities 
ms ommon to 
there are one 
town or 


eaading 


Tros} er 


more or less, a fixed method of illumination for 
such streets, and particular methods of lighting 
for such traffic have been developed. It was als 
observed that each city has Secondary Arterials 
as well as Secondary Business Areas. All cities 
have specific Residential Areas and some have Re- 
stricted Residential Areas. Most have more or less 
definite Industrial Areas 

It is fundamental that each area should be 
treated separately, with each having the kind of 
lighting it requires and could economically install 

The paramount factor of importance is publie 


safety. That need, alone, justifies the cost of ade 


quate street illumination for pedestrians as well 


as motorists. Modern cities on cross country high- 
ways are also interested in the impression that is 
left on the tourist’s mind as he passes through 
The survey and studies made showed the need 
for a common approach which, in itself, could be- 
come a standard practice. In approaching the 
task of making a Master Street Lighting Plan, it 
was found that the following several parts of a 


city should be taken up and studied in turn 


It was found, also, that each area could be 
identified on a suitable map by a color applied to 
2000 to 


the streets. For cities of average size 


15,000 population), one large map with a seale of 
200 feet to the inch was found about right. The 
author used the following colors to identify the 


se\ eral streets 


It is a part of the job of the engineer to study 
not only day and night traffie flows, but the habits 
of the citizens as they travel about town. City 
Managers and Engineers often can give valuable 
information in these respects. By foree of habit 
and perhaps good and bad street illumination, 
citizens of a community will develop certain travel 
habits and patterns. They are inclined to take 
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way tor granted even if they cannot 


Butcher 


vht-of 


see what is ahead of them boys and 


milk wagons will go around corners on two wheels 


and on the wrong side of the street. Occasionally 


someone gets hurt, but the habit is well estab 


lished 
Other important items are winter conditions vs 


summer conditions: (five P.M. in June on a busy 


corner vs. five P.M. in December) ; shade tree prob 


lems, traftic volumes at pressure points and, not 


the least, the merchants’ point of view re window 


shopping and pedestrian traffic. The safety of 


pedestrians as they walk home alone is also a must 


factors were well cataloged and 


After all 


analyzed, the It was impera 


layout was planned 
tive that the engineer visit every street to check 


the present lighting and to relocate it, if neces 
sary. Field maps were used to list changes, ete 
Future growth of a city is of prime importance 
officials and a discussion with them will 


In addition 


to ety 
supply much information careful 
observation of building trends will be helpful 

It was found necessary to set up a group of 
symbols to denote the kinds and sizes of street 
lights. The author developed such a group of sym 
bols using rubber stamps which were shaped like 


the LE.S. light distribution patterns, as shown 


stamps were 


“asv handling 


-O7 Tw 


Coc] NARROW ASYMMETRIC C 


Ce 
G) 
© SYMMETRIC 


DISTRIBUT N 


These symbols were of a size that fitted in nicely 
on a map with a seale of 200 or 300 feet to the 
inch. The map shown in Fig. 7 demonstrates a 


section of a city, marked with these symbols and 
other Master Plan data 

In order that size of units may be readily ob- 
served on the map, a color code was devised as 


follows 


100 lumer 


A large red circle was used to designate those 
intersections which are known to be 


eorners of 


“Accident Areas.” 


Figure 5. The start of a Master Plan program. In this relighting job in Eureka, California, 6000-lumen Type IV units have 
employed on 100-foot spacing. Four-foot locally made arms are mounted 25 feet over street on old trolley poles, with 


overhead single wire loop feed. Lighting value with the old (upright) installation was about 0.2 footcandles. 


Lighting 


alue with the new installation shown is 0.65 footcandles, using the same size lamps. 








or symbols deseribed appear on 


} 


the Master Plan map in their actual colors, it has 


been necessary 


ases 
marking 


When all the 


rhts spotted o held may ie forn 


ged and the 


orty pes 


and SiZes 


the rubber stamps 


As many prints were then made as 


were required was found that blueline prints 


tory final prints to use. Care 


ik for the rubber 


wi used ta ¢ tain ir worel 


stamp svi 


Figure 7 


Four-foot upsweep street lighting bracket made 
from 1'.” pipe equipped with pole plate and adjustable 
end fitting; '.” thrubolt at top of pole plate. This unit 
will support a 200-pound man on its outer end, though 
taking up a small space on the pole 


Figure 6 


to indicate various lamp sizes was then done by 
hand, as no other method was found practicable 
Coloring of streets to indicate type of area (busi- 
ness, residential, etc.) also was done by hand. A 
leather bound gold embossed brochure has been 
worked up giving comprehensive information de 

veloped in forming the plan 
Some thirty cities in the San Francisco area 
have asked for these plans Standardization pays! 
Such a Master Plan will undoubtedly be of assis 
o other their future 


cities in planning 


end activity 


Master Plan map demonstrating a section of a city, marked with I.E.S. Type symbols and other Master Plan 
Data. 
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Louverall Lighting Techniques 


By BENJAMIN 8. BENSON, JR. 


Immediately following the introduction of any a horizontal line of vision there would be an un- 
radically different product or method there is a shielded angle of approximately 15 degrees located 
transition period during which time little in- at the upper limit of the visual field and causing 
formation is available. Expectations are based little if any sensation to the eye 
on hopes, and because of the insistent clamor- In schools, offices, and the like, the line of vision 
ing of the public for immediate information on is generally horizontal or below. A 45° shielding 
the new product, investigations proceed at a provides good protection for these conditions and 
full gallop. Such is the case with louverall ceil- satisfactory protection for those occasional glances 
ings. Included in this paper are the results of above the horizontal 
tests on louverall ceilings which, it is sincerely The 45° shielding angle has been generally ae- 
hoped, will contribute to the knowledge of illu- cepted as good practice as evidenced by the state- 
mination personae and aid them in their em- ment in the report of the Office Lighting Commit- 
ployment of this new lighting technique. tee of the Illuminating Engineering Society that, 
‘To protect the eves in the potential direct glare 
zone, luminaires should be shielded to about 45 
HERE ARE FOUR basic considerations in degrees ; 
louverall lighting installations bearing di Experience has proven that louverall ceilings 
rectly on the quality of illumination obtained, should have identical lengthwise and crosswise 
and user satisfaction. These are as follows shielding. The terms “lengthwise” and “crosswise” 
refer to the orientation of the louver vanes with 
respect to the fluorescent lighting equipment 
above them In some instances louverall ceilings 
have prov ided 45° crosswise and 30° lengthwise 
shielding the theory being that the fluorescent 
Shielding lamps when viewed lengthwise, are less bright 
The prime ¢ ideration for any louverall system than when viewed crosswise and consequently less 
is, of course, proper shielding. Many different shielding is required. Measurement of bare lamp 
shielding angles or combinations thereof have been brightnesses at an angle of 45 degrees above the 
advocated and put into practice. Since these sys 
tems are relatively new there has been little stand 
ardization Figure 1. Vertical cross-section of the visual field for a 
Let us for a moment investizate the inf horizontal line-of-sight as set forth by Luckiesh. 
available on the subject of shielding. Fig, 1 WOUVERALL CHUNG 
rates a vertical cross-sectior f the visual field rv LENGTHWISE AND 
horizontal line-of-sight as set forth by Luckiesh. aa 
visual field 
and below 
bove the axis o 
only one-hund 


vision. Similar to the re in visual 
‘ LINE OF VISION 
eases as ts i 
from the line of creases, A compromise 


} } - ° " + outer luni? 
a shielding angle of 45 degre halfwav betwee Visual acuity at outer limits 


, of "surround zone’ 
the 30 limit of t . round zone and the 60 is 1% of that at 


} 1 line of vision” 
limit of the upper visual field) would mean that for en 
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rntness W 


vhtiness 
is true that lamp brig lower 
| t . yh 


t does 1 i t< e sulicient 


direction 1 
duced to permit a lengthwise shielding of 
;0) decrees 

Another fi r to consider is the flexibility of 
fluorescent equipment arrangement over the lou 
vers. Providing equal crosswise and lengthwise 
placed in either 


lamps to be 


shielding allows the 


direction without danger of lating the recom 


mended shielding angle i me eases the user 


desires indescen onjunction with 


equal shieldings 


Figure 2. Results of tests with various louver materials in 


experimental room, using 4500° white fluorescent lamps 


LOUVERALL CEILING 


ROOM -!56x«156° 
45° LENGTHWISE AND CROSSWISE SHIELDING — 


apparent change in 


LOUVERALL CEILING 
ROOM - IS6x iS6é" 
TRANSLUCENT LOUVERS 





% FOOTCANDLES IN TERMS OF 45° LOUVERS 
25% 50% 75% 100% 





30° LENGTHWISE & CROSSWISE SHIELDING 4 








45° LENGTHWISE & CROSSWISE SHIELDING 








Feo LENGTHWISE & CROSSWISE =| 





Figure 3. Results of tests in experimental room, using 
translucent louvers with both crosswise and lengthwise 
shielding angles of 30, 45 and 60 degrees. 


steel, etched or painted aluminum and plastic The 
range of reflection factors for paints and aluminum 
are more or less familiar to everyone so these will 
not be dwelt upon. The reflection and transmission 
complex and is worthy of 
Plasties 


factor of plastic Is more 


a few words of discussion at this time 


can be obtained in a wide range from colorless 
transparent through a variety of colors and trans 


lucen From this range it would be 


plastics that would closely 


possible to sele hose 


approximate the reflection characteristics of certain 


paint finishes. However, such a choice would be 


wverlooking the great advantage certain plastics 


have in being able to both transmit and reflect 
light. With this in mind a study was made leading 


toward a translucent louverall ceiling 


Starting with a jorless transparent plastic, 


‘added to provide translucency. The 


and an 


| Light transmitted 
assumed a somewhat vellow 
this vellow cast, pigments were 
tance somewhat 
* transmission to 
achieving trans 
unsatista tory from the 
Ticiens 
vinyl chloride acetate, was finally 


was practically colorless and made no 


Y color of transmitted light. The 
re juired translucency was provided by the exte 
rior finish, a finish more closely approximating a 
fine grain surface than an etched or sand-blasted 
finis} It was found thi his aterh ‘ a com 


bined transmission and retlectio et 4 per 


ent 
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At 


hi 


erials 
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| 
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h 


RLM 


of th 


Figure 


translucent 


FEBRI 


te 


e 


were 


i 


AR 


\ 


i 


tia 


\ 


System Utilization Efficiencies 


xperimental room was established to test 


louverall installations louver 


The 


vitha® 


using Various 


room dimensions were 15-6" x 


from floor 


15 Tht 
l-end ctor 


2” distance to the bottom 


louvers ee-lamp 40-watt 


luore t close units were 


| } top 


! 


wove with a distan from the 


suvers to the botton 


Lamps 


$500 


the 


white 1 ti ‘ - of 


Arrangement and results of test 


plastic ceiling using 150-watt 
RLM dome reflectors 


of louverall 


incandescent 


1949 


louverall « 


to 


be 16 


> per cent more effi 


lucent louvers was found per cent 


more 


efficient than the aluminum; 
cient than the specular white; 57 
than the 


171 


Brightnesses shi 


per cent more 


‘flicient matte white and. as could be ex- 


black 
45 


will 


pected, ff than the 


more e 
Fig. 2 


orizontal 


per cent cient 


wn in 


the | 


are maximum at 


= 
Br iwhthnesses 


s above 


according to the degree of 


specularity and the 
rofl 


retie 


tion factor of the finishes of the totally opaque 


louvers. It was found that while the system effi 


translucent lo 


the 


reney { the ivers was 16 per cent 


vreater than aluminum louvers, the maximum 


$ « 


maximum brightness of 


brightness of the translucent louvers at legrees 


nly 87 per cent of the 


alun louvers 


above 


uM 


shows the results of ests made the 


Ih 


mentioned experimental room using trans 


lucent louvers with both crosswise and lengthwise 


shielding angles of 30 degrees, 45 degrees and 60 


degr cell dimensions remained 


varying to pro 


found under 


as 
louver was 14.5 


system, the 


per cen icient than the 60 


stem. It is quite evident that as the degree 


shielding ises. the efficlenev of the svstem 


incre 
sharply 
used above 


\n 


- celine 


Bare fluorescent have been 


ellings stances installa 


on of this nature depends recess 


et as the reflector and consequently introduces 


»number of vari 's affecting the efficien y 


the ceiling recess is 


louverall n It 


with respe o its length and width, 


un 


ity Tt pipes etc otten times 


and finished in a white paint of 


around 80 to 85) per cent), the 


n Is quite satistac 


lamp installation depends on 
leney, it 


Is necessary 


well maintained and 


When the ceiling 


‘ } 


nsiderable amour of light 


recess 


results in a lowered 
using 

louverall 
of 
Fig. 4 


st) 


ors 


over a 


plastic The details ar 


res ilts are 


riven in 


e ceiling recess was 


floor 17 per cent. One 


ising incandescent 


hehting 


above uiverall ceilings that of the 


IS 
patterns on the side walls caused by 


individual louver 


Bensoy 








t to the meentrated incandescent 


ces above. These shadow patterns exist 
translucent and opaque louver materials, 


be expe ed, the condition is more 
paque vanes. The use of clear 
louverall 


a translucent 


mmended as the re 


of striae, not only on 


orking plane as well, as to 
g to anyone attempting 
The substitution 
Center panel louvers translucent. 


ms 
oothed out the striae 


se On 


the upper por 
were quite noticeable 
vr inside frosted 
ashed out practically all 


ls. Tests and observations 
iverall systems using white 

overall efticien: \ than 
inside frosted 
ommended fron 


WM eighed avainst 


Center panel opaque. Etched aluminum. 


Appearance 


louverall ceilings 


appearance in 


two separate lighting patterns on the 


The first pattern is that 
dual louver cells as a result of 


tself 


aused 
the va transmissions and interreflec 
tio vanes. This pattern provides 
the inherent pleasing appe f louverall ceil 
renner is that caused 
hntness 


louver! 
riation 1s 


result 


Center panel opaque. Specular white paint. RF 75%. 


Center panel opaque. Matte white paint. RF 67% 


Figure 5. Four different materials or finishes have been 

used for the center panels of these louverall ceilings. With 

film exposure identical for each photograph (1 sec. at 
f.22) note differences in cell brightnesses 
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translucent material the same as the remainder of 
the lonverall ceiling. While there is some varia- 
tion in brightness across the ceiling, the general 
appearance is one of smoothness with the cellular 


pattern predominate. In photograph “B” the cen 


ter panel has had etched aluminum louvers sub- 


stituted for the translucent louvers. Immediately 
noticeable is a prominent streak of relative dark 
ness down the center of the louver panel. This is 
characteristic of any louver material which is not 
translucent and which must depend only on direct 
and reflected light for the illumination within 
each individual cell. Photographs “C” and “D” 
in Fig. 5 illustrate opaque louver panels finished 
in white paint and placed in the center of the 
translucent louverall ceiling. Here again are found 
considerable variations in average cell bright 


nesses 


Brightness 


In the past, with a little experience, a person 


was able to judge the illumination level within a 


few per cent by casual observation. These same 
persons consistently judge the level of illumina- 
tion provided by louverall Systems to be much 
lower than that actually measured. This would 
indicate that judgment was influenced by, and 
made from, the brightness of the lighting system 
rather than the illumination on the working plane. 
The apparent brightness of a louverall system be- 
ing considerably lower causes the observer to esti- 
mate low 

It would doubtless prove of interest to include 
brightnesses and 


in this paper something on 


“vlare ratings.” Fig. 6 is a photograph of a grade 
school classroom with a louverall lighting system 
using translucent louvers. Pertinent room data are 


as follows 
x 32° 
from the floor to bottom of the louvers—9’-9” 
ce from the top of the louvers to the bottom of light 
“quipment 19” 


ess—S0 per cent 


Figure 6. Grade-school classroom with translucent louverall ceiling, showing brightnesses in footlamberts as measured 
from observer's position at last desk in row. 


179 




















BRIGHT NESS IN 
FOOTLAMBERTS 


MEASURED FROM LAST 


CESK IN ROW 


FEBRUARY 1949 


Louverall Lighting Technique S 


Be nson 





illumination levels of 1, 10 and 100 footcandles 


Since souree brightnesses of over S00 footlamberts 


were not indicated the liberty was taken to extra 
1000, 1500 and 1800 


polate additional curves for 
footlamberts 

Assuming that the recommended classroom level 
if illumination is based on a 75 per cent mainte 


nance factor, the initial illumination level would be 


100 hours of 10 footeandles with the maximum brightness still 


d at desk 1000 footlamberts. According to Fig. 7 


measured prior result in a 74 per eent brightness mitrast for a 


this would 


rk. Ceiling visual task as mentioned above. Since the school- 
respe room pictured in Fig. 6 has an initial level of illu 
ination of 116 footcandles a maximum brightness 


al-45° zone of 1800 footlamberts would 


hat better tl a 7s per cent brightness 


nition than 

1) foot 

aintained 

to 45 zome 

An additional pr 


ming by Commery 


of ute or the above 
brightness 


wt against ! tness to 


K Tin 


nn lent illumin: 
SREF-—O9 | it, DRF—2.7 on me 


paper (SRE-—0.6 pe nt, DRF—78 


dium lossy 
per cent a slightly different task than used by 
\r rding to this information a level of 


1000 footlamberts maximum in 
bright 


teandles and 
zone would result in a 
ent. A level of 116 


f 1800 footlamberts 


ness mtrast 


footeandles an 
1 per 


footeandles and 1000 
ivhtness ntrast 


1 TSO) foo 


lles and 


indication 








not adequate as 1s pointe ‘close’’ of the paper 
‘*Applied Brightness Engineering from the Consulting En 
all of the psycho-physio 


cal. The above indicates definitely that with higher 


illumination higher brightnesses than 1000 


: - gineer’s Viewpoint.’*! And when 
1 the vertical to 45 


of i ire considered, the 


levels of 
footlamberts can be used i 
term ‘‘ade 


logical aspects 
properly to any shielding angle 


It also indicates that increasing this bright ere 61 lied 

quate can no ” app ( 
rrees or £ r Extrapola pia 
for part of the paper 


zone 


tions based or 


od 
4 x 


1800 footlamberts at 116 footeandles com- less than ¢ 
recommended maximum e original 


ness to 
data forming t basis 
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of Lumir 


zonal brightness limits for elassroom luminaires 
‘ ‘ the ‘* Dire ire, Seated (Office Condi 
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. wa ‘ig. 7 of paper), shielding for both lengthwise 
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ror lass) ms as appearing in the J. E. S. Light- = ’ view : ooh had to be between 60 
mag Handbook ; ’ , , ioe ; —_ judged the 
four basic con ondit » be * ec vr other hand, I agree 


weighed against rec 


In conclusion again consider the 
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siderations of the louverall lighting technique 
ot adequate. I only wish that more 


eturers would feel this way about it. 
e LES Handbook” is 
ated » a specific brightness for a 
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Figure 7. Family of curves representing per cent bright- 
ness-contrast plotted against illumination in footcandles 


for various source brightnesses. 
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gardiess of the source brightness which may be imaged by 


However, one of our investigations showed that 

matte white paper had weular reflectance of 

} per cent while dull black inting ink ran about 

per cent. Under these condition source image in the 

nk impression can become as bri ¢ paper, thereby 
making the printing practica 

One sho use discretion ir " aleulations based on 
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rightness contrast 
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Some Factors Affecting the Life and 
Lumen Maintenance of Fluorescent Lamps 


By ERWIN F. LOWRY 
ERIC L. MAGER 


The most satisfact ry type o cathode so far de- 
veloped for this service is a coiled eoil of fine 
tungsten wire coated with an “emission mixture” 
of alkaline earth oxides generally including ba 
rium oxide, This coating usually fills the primary 

irrent makes coil without “bridging” the turns of secondary 
demands o1 1 It is common practice, as it has been for 

vears in the radio tube industry, to apply 
this coating as a suspension of alkaline earth car- 
bonates 1 a nitro |] ose lacquer By proper 
heating, the laequer is vaporized and the ecar- 
bonates «: erted to oxides during the evacuation 
process. Proper processing results in the forma 
tion i all 3 , rf ‘tallic barium which, 
true > the emitted elec 


wtually, is the 
Figure 1. Photograph of typical anode spot and end band trons. As the lamp operated > oxide coating 
A. Anode Spot; B. End Band is gradually consumed, much as } active ma 
terial in a 4th of July sparkler. Normal failure of 

the lamp oceurs Ww all the coating Is gone 
t oO nethod of operation 


but do hav e 


the rare gas 
sputtering or 
bombardment 

accen 

the brief time required 
temperature 

tiveness 


action 
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The decomposition of the cathode coating re 
sulting from ion bombardment or the presence ol 
trace amounts ol certain impurities also results in 
two well known types of appearance defects. Pho 


tegraphs of typical examples of these discolora 


tion defects are shown in Fig. 1. They are quite 


different in appearance and are caused by diamet 


rically opposed mechanisms. In order to distin 


guish readily between these two types of discol 


oration, we have given them the names “anode 


spot” and “end band” respectively and have as 


signed factor of demerit values in arbitrary units 


depending on density. Both types of discoloration 


are very sporadic in their appearance 


The Anode Spot 


This diffuse dark spot can readily be shown to 


be a deposit of metallic barium or other alkaline 


earth metal. It always appears directly adjacent 


to the eoated electrode. In the great majority of 


lamps, it does not appear at all but when it does, 
it is usually early in life and does not increase in 
500 hours of 


density after about lamp operation 


It has been called an “anode spot” for the simple 


reason that if the lamp is burned on d-e, it inva 
riably appears at the anode end of the lamp. Ex 
cessive preheating currents also are responsible 
for defect. The 


sponsible for the anode spot is rather simple 


re 
As 
the presence of a small amount 


in the cathode 


this appearance mechanism 
stated previously, 
barium coating is nec 
effic ent 


formed during the activation process carried out 


of metallic 


essary for operation Some barium is 


while the lamp is being exhausted. This barium 
formation is assisted by the reducing action of the 
If the tungsten 


eore 


tungsten 


is perfectly clean and free of 
oxide and the activation proe 
trifle too far 
early 


If for any 


ess is carried a 


either during exhaust or 


life an excessive amount of 


N 
? 


rium will be formed 


reason the electrode is now 


heated 


} eat, 


# 


above a very low red 


~ FACTOR OF DEMERIT 


this barium will 


eXCeSS 


G 
T 


vaporize as barium atoms which 


then condense on the nearest 


Ss 
T 


END BANDS 


portion of the lamp wall and 


the anode spot results. During 


a 
—— 


S 


normal lamp operation an equi 


librium situation is established 
: a | 
and the vaporization of barium os 


Figure 2 


a — 


30+ 


The anode spot therefore usually does not 


ceuses 
increase in density after a few hundred hours of 


operation. The anode spot has no appreciable ef- 


fect on the life of the lamp nor on its luminous 


efficiency. It is purely an appearance defect 


The End Band 


The end band has the characteristic appear 
ance always 


The edge of the 


illustrated in Fig. 1 and appears 
at a definite position in the lamp 
band nearer the cathode is sharply defined but has 
lamp. 


the 


a diffuse boundary toward the body of the 


The sharp edge always occurs at the end of 


positive column as can readily be demonstrated 


in a set of clear (no phosphor) lamps with varying 
fill gas With high pressure the end of 
the positive column is much nearer the end of the 
The 


of the end band follows 


pressure 
lan Pp than in lamps filled to lower pressures 
location of the sharp edge 
these variations in position of the end of the posi 
This disc first 


faint brownish yellow 


tive column oloration appears as a 


ring which is just visible 


upon close inspection. With continued operation 
it continues to grow in density and to increase 
somewhat in width toward the body of the lamp, 
finally becoming black in extreme cases 


Most of 


gentle heating, leaving behind the yellow 


quite 
this discoloration may be removed by 
ring 
which appeared originally 
As a rule, the formation of end bands indicates 
a somewhat shorter lamp life, particularly if the 


banding is severe It must be emphasized that 
banding is not the cause of shorter life, simply 
that the of 


lamp tife are also responsible for end banding. It 


same set conditions which shorten 


8 


s 


PERCENTAGE OF LAMPS BANDED 
8 g 


8 


= 
Lo is 


PERCENT OXYGEN IN FILL GAS 





Curve showing the factor of demerit for end bands as a function of 


the percentage of oxygen in the rare gas filling of the lamp. 


Figure. 3. Curve showing the percentage of lamps banded at 875 hours as a 
function of the percentage of oxygen in the fill gas 
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be emphasized that lamps have 
very long life in spite of 
“il rather severe banding 


bands obviously will have 


been 
this band 
lamps 
rious per 
These lamps were then life 


burning all the lamps 
f demerit in arbitrary 
Danas present The re 


It is appar 
> end band 


Figure 4. Photograph showing the intensity of end band 
ing as a function of the oxidation of the tungsten cathode 


coils 


CONTROL 
700° F 
800°F 


900°F 


1O00° F 


11OO°F 


In another test the tungsten coils with which 
the cathodes were to be made were oxidized by 
heating in air for 15 minutes. Several such groups 
were so treated at different temperatures to ob 
tain varying amounts of oxidation. These coils 
with the standard 
After life 


testing for 875 hours representative lamps from 


were then mounted, coated 


emission mixture and made into lamps 


each group were photographed as shown in Fig 
4. The figures marked on the lamps are the tem 
peratures Fahrenheit to which the tungsten coils 
were heated prior to processing. It is obvious 
from an inspection of this photograph that the 
density of the end banding is some function of the 
heating temperature and, therefore, of the amount 
of oxidation of the tungsten. Fig. 5 is another 
way of showing the same thing, viz., that the suffi 
cient condition for formation of end bands is an 


oxidized cathode coil. Tests of this type have been 


performed many times and always with similar 
There is much other evidence of a like 


results 


nature which indicates that the presence of a trace 


of oxygen in the lamp will result in the formation 


f bands. Further, analysis of the bands them- 


selves shows that they are composed of a mercury 
oxide and mereury 
In he “sts just described conditions were set 


up to promote the formation of end bands. These 


appeared earlier in lite and were In general more 


intense than those met with in commercial lamps 
As a practic: atter it is impossible to guaran 
tee that no oxygen is present in the lamp made 
even under the most carefully controlled manu- 
facturing conditions. It is, therefore, quite prob 
able that the occasional early appearance of end 
bands due to some situation such as those just 
‘mation of these bands late in 

vever, undoubtedly due to the release of 
the cathe le coating We have seen 

is gradually destroyed by the 
bombardme if mereury ions and that the tung 
sten core ¢ athode acts as a reducing agent for 
~“oming itself oxidized as a 


the barium oxide. be 


result. Therefore, the mechanism Is in existence 
- the gradual release of oxvgeen from the cathode 

if and its reaction with mercury vapor to 
the compound of which these bands are 


composed 


Remedial Measures 


If this analysis of the various phenomena tak- 
ing plac e at the cathode of the fluorescent lamp is 
correct, the problem facing the lamp engineer is 
to find some method of preventing or at least ma- 


terially retarding this decomposition of the eath- 
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600 70 800 «80 1000 100 
TEMPERATURE. °F 
Figure 5. Curves showing the factor of demerit for end 
bands in arbitrary units as a funetion of the oxidation 
of the tungsten cathode coils. The amount of oxidation is 
that acquired by heating the coils in air for 15 minutes at 
the temperatures specified. A. Banding at 100 hours; B. 
Banding at 300 hours; C. Banding at 500 hours. 


A : 
ode coating during operation of the lamp. Such a 


method has been found It consists in a simple 
change in the composition of the cathode coating 
by the addition of a very refractory compound to 
the alkaline earth oxides. This new cathode coat 
ing has resulted not only in an almost complete 
elimination of anode spots during normal preheat 
operation but has materially delayed the appear- 
ance of banding, and it resists ion bombardment 
so well that lamp life has been considerably im- 
creased 

Fig. 6 is a “before and after” graph showing 
the decrease in anode spot formation in regular 
production 40-watt fluorescent lamps as a direct 
result of this change in cathode coating. During 
the first two months illustrated standard cathode 
were used During the ensuing two 


coatings 


months, the new coating was employed. Twenty 


four lamps from each dav’s production were 


burned for 300 hours and then examined for the 
presence of spots 

A factor of demerit in arbitrary units was as 
signed to each spot detected and the sum of all 
such factors divided by the number of lamp cath- 
odes involved. The ordinates of the 


graph represent these average val 


5 


ues. Since 10 was the value assigned 


to a barely visible spot and 80 to a 


eo 


heavy spot, the almost complete 


absence of spot formation with the 


a 
a 


new cathode coating Is readily real 
rn » . A 
ized The factor of demerit svstem f 


b 
+ 


described above has been our stand 


ard method of numerically evaluat 


N 
—_l_ 


ANODE SPOTS - FACTOR OF DEMERIT 


ing fluorescent lamp discolorations 


i 


for several vears. The system ap- , 


plies to end bands the same as to 
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anode spots except that a barely visible band is 
assigned a value of 20 and a very heavy band a 
value of 100 

A similar improvement in the formation of end 
bands also resulted from this change in cathode 
coating formulation. Fig. 7 is a photograph of 
two groups of lamps after 3000 hours of burning. 
These two groups are representative of the amount 
of discoloration to be expected after this period 
f operation with the new and the old cathode 
coating. The cathodes in the upper group of 
lamps were made with the new coating. The 
cathodes of the lower group were coated with the 
old standard emission mixture. The improvement 
is obvious. 

The photograph of a group of lamps shown in 
Fig. 8 is illustrative of the development of end 
discoloration at various burning hours using the 
new cathode coating. In this group of lamps, no 


appreciable discoloration appeared until about 


5000 hours, after which it increased rapidly 
found To 


The new cathode coating has been 


have another important advantage. For a num- 
ber of years, fluorescent lamp life has been rated 
This 


has been a very conservative rating, at least under 


at 2500 hours on a three-hour duty eyele 


controlled test conditions. The shape of the mor- 
tality curve, however, has been such that as many 
» 


as 25 per cent of the lamps may have failed at 


2500 to 3000 hours. This early failure situation 
has been nearly eliminated by the use of the new 
coating. Tests in our laboratories on large num 
bers of lamps show less than five per cent failure 
at 3000 hours. The failures which have occurred 
have been, for the most part, mechanical and not 
the normal failure resulting from consumption of 


the cathode eoating by erosion 


The Lumen Maintenance Problem 


Now it is not sufficient to increase the life of a 


lamp and reduce the appearance of end diseolora- 


Figure 6. Graph illustrating the improvement in anode 
spot formation resulting from the use of an improved 
cathode coating. 
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unless that lamp also maintains its luminous curve with that for lead glass in Fig. 10 shows 
cienev throughout its increased life In an ar that the two groups of lamps have nearly equal 
initial and 4000 hour values of efficiency. Curve Y 


f Fig. 11 demonstrates that the further addi- 


le? published a few months ago, a series of 
curves were shown illustrating the improvement 
in lumen maintenance which has been accom tion of SbeO; to the phosphor results in an addi- 
plished by fluorescent lamps since the prewar tionally improved maintenance 

years. These curves included one for some lamps Other experiments have shown that sodium com- 
made during January 1947 which showed a defi 
those of 1946. An equa phor and that the addition of an antimony com- 


pound to the finished phosphor prevents or mate 


pounds have a deleterious reaction with the phos- 


nite improvement over 
1 deseribed rather 


tion was also developed whicl 
well the lumen maintenance up to 4000 hours’ rially reduces this reaction 


burning time Experiment has also demonstrated that a thin 
Additional data have been obtained on the lu film of SboO, spread on ultraviolet transmitting 
men maintenance of 1947 lamps which further glass reduces appreciably the transmission of 
establish the improvement which was suggested 1849A radiation without seriously affecting the 
in the earlier paper. This comparison is shown in transmission of 2537A radiation 
In the paper previously referred to* it was sug- 


gested that the deterioration of the phosphor dur- 
ing operation of the lamp resulted from three in- 


Fig. 9 There is very little difference in the ini 


tial lpw figures for the two groups of lamps but 
the 1947 lamps have the same luminous efficiency 
at 4000 hours as the 1946 lamps did at 1750 hours dependent reactions which proceeded with widely 
Due to lamp failure there is little data available different velocities 


for 1946 lamps beyond 4000 hours. The 1947 A rapid “ mbi 
rapid “gas combina 


lamps, however, show a higher efficiency at 6000 tio f the phosphor wi yme gaseous impurity 
hours than the older lamps did at 3000. This im- “ 1 nh ” 
id phase reaction ich as might occur between 

provement is primarily due to one thing. In the iosphor and the 
1947 lamps, a very small amount of antimony tri 
oxide (Sbg03;) was added to the finished phosphor 
suspension Just prior to coating the bulbs 

This additio o the phosphor s » Oo , 

This addition t he phosphor was the only The additional evidence whieh has been ob- 
hange in formulation or processing made at the tained corroborates these assumptions. A further 
tin “ ‘ st aT etor “¢ ”) s >| 4 or > ‘oO “1 7 7 
ime and is the factor responsible for the improve careful study of the maintenance curves made 


nent t ! ‘ pre OUSIV mere ) ( ) 5 P 7 
— It had previously been found by Arthur possible with the longer life lamps available, per- 


Roy and Robert Ives of the S engineerin: . 
toy and KR = ylvania Engineering mits a revision in the maintenance equation which 


that this addition resulted in improved lu could only be hinted at in the earlier paper. Lu- 
t 100 to 500 hours’ burning time al men measurements at 500-hour intervals on lamps 
essed the initial efficiency slightly burned for 8000 hours show that the long term 
work was done by various met decay in efficiency is not linear but is an exponen- 
eering group to establish the 
determine the 
Figure 7. Photograph of two groups of lamps after 3000 
hours’ burning, end band formation resulting from the 
use of an improved cathode coating. Upper group, old 
cathode coating; lower group, new cathode coating. 
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tial function exactly similar to the first two terms 
on the righthand side of the equation The re- 
vised lumen maintenance equation as determined 


from the best data now available is 


where the exponents a, b, and ¢ for 40-watt white 


lamps are 4.0, 0.2 and 0.02 respectively and A, B, 


and ( have the dimensions of Ipw 
In the limit, t« 


reached completion, this becomes 


when all three reactions have 


L Ly A+B+C 


In mathematical language this equation says, 
very simply, that the luminous efticiency of a lamp 
indefinitely but approaches a 


does not decrease 


limiting value. The maximum efficiency in Ipw 
which the lamp will lose no matter how long it is 
burned is equal to the sum of the three coefficients 
A, B, and C. For lamps such as those represented 
1947 of Fig. 9, 
would have terminal efficiencies of about 


this means that they 
40 Ipw 


by Curve 


even if they lasted indefinitely 

The values of the coefficients, A, B, and C are 
given for the various curves in the legends in- 
cluded in the appropriate figure. An inspection of 
the values of these coefficients indicates that the 
chief effect of the antimony addition to the phos- 
phor has been to decrease the amount of second 
term or solid phase reaction. To a lesser degree 
this addition has also decreased the coefficient of 
the third term, resulting in an improvement in the 
term maintenance Since 


long antimony com 


pounds are well known glass forming materials 


and the oxides vaporize at the baking lehr tem 
peratures, it is quite probable that a thin protec 
which covers, or partially 


tive coating is formed 


Figure 8. Photograph showing the development of end 

discoloration after various periods of lamp operation in 

lamps using the new cathode coating. The numbers on the 
bulbs represent the burning time in hours. 
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covers, the phosphor particles. If this protective 
film is spread over the surface of the bulb it pro- 
tects the phosphor from reaction with the sodium 
compounds in the glass as demonstrated by Fig. 
- = 
it will protect the phosphor from damage by the 
1849A radiation to which Meister and Nagy* at- 


it also is caused to cover the phosphor, 


tribute the major portion of phosphor deteriora- 
tion 

As a result of the improvements in lumen main- 
tenance which have been achieved, the 40-watt 
fluorescent lamp which embodies these improve- 
ments has slightly better percentage maintenance 
at 1000 hours than a 40-watt incandescent lamp 
and a considerably better percentage maintenance 
than the larger sizes of incandescent lamp such as 
the 200- and 300-watt lamps. This percentage is 
based on the initial or 0-hour lumen values for all 
lamps. Fig. 12 shows some lumen maintenance 
eurves for recent 40T12 3500° white fluorescent 
lamps and a few of the more common types of in- 
candescent lamp 

Obviously the advantages to be gained from im- 
proved lamp performance are completely nullified 
if lamps and fixtures are permitted to collect dust 
and dirt without periodic cleaning at suitable in- 
tervals. The longer the lamps burn the more im- 


portant this cleansing program becomes. The 
decrease in early failure combined with the im- 
proved lumen maintenance as, accomplished by the 
improvements disclosed point toward the consid- 
eration of group replacement. This will assure the 
most effective utilization of the installation as a 


Ww he ile 
Summary 


A brief outline of the construction and opera- 
tion of the fluorescent lamp cathode has been 
given and a discussion of some of the defects ap- 
pearing in the lamp which are connected with 
“anode 


cathode behavior A description of the 


spot” and the “end band” has been given and 
some of the causes for their formation have been 
explained, It has been shown that the addition of 
a very refractory compound to the cathode coat- 
ing will nearly eliminate the formation or anode 
spots and delay materially the formation of end 
bands. The same addition also improves the life 
of the lamp 

A further study of lumen maintenance has been 
carried out and the maintenance equation revised 
in the light of the additional information obtained 


It has been discovered that the addition of a very 
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LUMEN MAINTENANCE CURVES Danvers, Mass., and from their col- 


4Q WATT 3500° WHITE LAMPS 
EQUATION DATA 


leagues in the General Engineering 
Department at Salem 
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Figure 9. Lumen maintenance curves for some 40-watt 3500 white lamps 
showing the improvement resulting from the addition of Sb,O, to the 


phosphor 
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Figure 10. Lumen maintenance curves of 40-watt 3500 white lamps show 


ing the difference in lumen maintenance depending on the type of glass 
used 
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On the other hand, if the same cathode is operated at an 
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designed. 
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Figure 11. Lumen maintenance curvés of 40-watt 3500 white lamps 
showing the effect of treatment with Sb.0,. X, glass treated with Sb,0,; 
Y, glass and phosphor treated with Sb.0.. 
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Curves showing comparative lumen maintenance of 40-watt 
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Figure 12. 

fluorescent lamps and certain incandescent lamps. 

cent; B. 40-watt incandescent; C. 200-300-watt incandescent; 
white fluorescent. 
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Judging Heflectance 


By NORMAN MACBETH 


A report of the chairman of the I.E.8. delegates 
to the Inter-Society Color Council. 


In July 1947, R. W. MeKinley, Handbook edi- 
tor, got in touch with the writer to ask if he—as 
chairman of LE.S. delegates to the LS.C. could 
not bring the matter to completion. He in turn 
got in touch with Miss Dorothy Nickerson, secre 
tary of the LS.C.C., who by that time had begun 
to realize that if a satisfactory chart were to be 
developed, some one was going to have to do some 
concentrated work. It was realized that if LES. 
members had not been able to provide blueprints 
for a suitable chart it was because so many fac- 
tors had to be taken into consideration that they 
ould not visualize a final chart that would cover 
the scope of their needs; if the Munsell Company 
was not able to provide blueprints it was prob- 
ably because they were not sure just what mini 
mum of color information would be most useful to 
illuminating engineers. Therefore, having done 
about as much work in color and illumination as 
anyone in the field, and feeling it an opportunity 
complete the work al 
LES 


secretary took over responsibility for the 


as well as an obligation t 


ly well begun under auspices the 


With 
were made up in time 


} 


for visual presentation as a basis for discussion 


Three new sets of charts were developed 


Mrs. Bellamy’s help they 


to the LSC. 


present at the New 


Orleans meeting of the Illuminating Engineering 


Society in September, 1947. The suggestions and 
advice gained there, and the cordial cooperation 
of L.E.S. delegates in regard to the need and use 
s type of color chart, provided the incen 
ore—and a final—revision that has 

» series of Munsell Value Seales for 
ce illustrated herein 


iistory illustrates, the develop 
for I.E.S. use is due to the co 

f ff manv persons, both in the 

and the [S.C For completion of these 


arts further cooperation was still nec essary 
The Munsell Company had to make up several new 
or standards on the verv hich reflectance level, 


National Bureau of Standards cooperated by 
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completing spectrophotometric measurements on 
these new samples in record time, the U S. Depart- 
ment of Agriculture cooperated by computing the 


necessary colorimetric data 


Description of Scales 


The seales consist of Munsell value seales in 
neutral grays, and in low chroma and maximum 
chroma for 10 hues. These are mounted on the 
edge of 11 pocket-size charts (8” x 2”), bound at 
the bottom so that they mav be fanned out for 
uS\ selection of the nearest matching color for 
anv wall or other surface in which there is interest 

Under each color chip is its Munsell notation 
Opposite each chip are numbers representing per 
cent reflectance (‘7 R) under three illuminants 


4, C, and 8. “*A”’ 


a tungsten filament lamp operating 


identified as represents L.C.1 
illuminant A, 
at 2848°K; ‘‘C”’ 


which is intended to represent average daylight at 


represents LCI. illuminant C 


about 6700°K ; ‘*S’’ represents illumination from a 
completely blue sky in aceord with caleulations 
suggested by Gibson. 

Each of the 11 charts is covered with a cello 
phane envelope. This is used in order to avoid 
making finger marks on the color samples, but 
should be removed for final judgments of reflec 
tance, after a preliminary investigation indicates 
which of the seales is to be used for this purpose 

The charts are provided in a case which con 
tains masks of white, gray, and black, and a de 
scription of the charts and instruction for their 
use 


Use of Scales 


On these few seales it is possible to display 189 


samples. Since this is but a small fraction of the 
more than 1500 available Munsell standard pa- 
pers, and an even smaller fraction of the million 
or more colors that the eve can detect, it is ob 
vious that exact color matches cannot be made 
with these seales for all colors that the iluminat 
ing engineer, architect, or interior decorator may 
require 

However, the series should be adequate for 
many purposes, since it includes a 19-step neutral 
value seale, and both low and maximum chroma 
in nine values of ten hues Other seales, both 
regular and special, can be produced if further 
colors are required 

For neutral colors there is little change in re- 
flectance under different illuminants. As colors 
depart from gray, the spectral quality of the illu 
minant has an increasing effect on reflectance 
colors the changes 


Thus for low chroma (weak 


with different illuminants are slight, whereas 


colors of maximum chroma show the greatest 
changes, some hues changing more than others, 
depending both on the spectral quality of the 
illuminant and samples. The reflectances in these 
scales were obtained from measuremen‘s made at 
the National Bureau of Standards on . series of 
Munsell standard papers.” In some cases new 
paintings of Munsell samples have been substi 
tuted for those measured and reported, but in all 
‘ases the samples are close and since they are 
made with the same pigments the change reported 
under the three illuminants remains relatively the 
same. Usually when samples are measured on a 
spectrophotometer they are calculated and report 


ed for only one illuminant. Reflectance measure- 


Value reflectance scales fanned out to show individual color charts; demonstration of use of masks in finding the reflec 
tance of a sample with these scales. 





ments for more than one illuminant are at present 
available for only a very few samples other than 
the 425 Munsell measured at the Na- 


tional Bureau of Standards.* 


standards 


fan them out without touch- 


the seales 


samples themselves so as to select the 


splays the hue nearest to that of the 


judged. From that seale remove the 


hoose the chroma most 
f the 

u 

colors ray 


vlack for colors 


dark 
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Table I.—Conversion for Munsell Value to Reflectance. 
L.C.I. “Y" Equivalents (in per cent relative to MgO) of the 
Recommended Munsell Value Scale (V) from 0/ to 10/. 
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24 


ally expressed in terms of the reflectance of mag 
MgO 


absolute reflectance 


rather than in terms of 
The Munsell 10/ value, how 


refers to Absolute White, and thus the value 


nesium oxide 
ever 
assigned to magnesium oxide is 9.9 

C.1° 
$25 Munsell standard colors un 
LC] 
tungsten lamp at 2848°K; LC] 
6700°K; D, 
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Colorimetric data have been reeorded in 
terms for about 
der four illuminants illuminant A, a 
illuminant C, av- 


Macbeth 


blue sky as computed 


erage davlight at artificial 


davlight at 


from theoretical data. Similar data can be deter- 


mined for any other light source whose spectral 


energy distribution is known. Reflectances for 


three types of fluorescent lamps are now under 


computation for the col 
The 
lamps have been made available through courtesy 


Electriv 


rr samples on these charts. 


spectral distributions for the fluorescent 
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Lighting a Sports Shop 


LIGHTING OBJECTIVE: To illuminate a sports shop to provide a pleasing merchandising environment and to high- 
light the merchandise for attention and appraisal. 


A.LA. File No. 31/14 


Installation at Kleinhans Company, Main & Clinton Streets, 
Buffalo, N. Y.; Architects, Duane Lyman & Associates ; Electrical 
Consultant, Edwin 8. Burrows. 


General Information: The room is 73 feet by 23 feet high with 
a 12-foot high ceiling. Flat light cream ceiling and upper walls 
provide approximately 77 per cent reflectance. The floor is a 


light patterned terrazzo and the woodwork is light. 


Installation: General lighting is provided by the use of two- 
lamp fluorescent troffers with diffusing glass in continuous rows 
on 13 foot, 6-inch centers. The outside row follows the contour 
of the walls of the room. White fluorescent lamps (3500° 40- 
watt T-12) are used in Pittsburgh No. PF-248-GE_ two-lamp 


troffer units. 


Local lighting over the counter cases is provided by incandes- 


cent louvered concentrating reflectors (Pittsburgh No. C-201-A-5 
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sted lamps 38 inches on centers over the customer's edge of the counter. Units 
he counters. Local lighting on the wall cases is provided by continuous 
n “Grand Rapids Strip” which illuminate the stock and the walls above the 
luminated with continuous white fluorescent lamps 
Watts per square foot from the incandescent downlights; 1.7 watts 
‘offers; O.8 watts per square foot on the fluorescent strip light- 
s per square foo 


\ 


vear after completion of the installation were as 


Buffalo Niagara Electric Corporation, Buffalo, New York, 


ghting practice and to aid in the design of similar installa 


Distributed by the Committee on Publications of the Illuminating Engineering Society, 
51 Madison Ave.. New York 10, N. Y. 
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data and photos submitted by L. C. Kalff, Eind 
hoven, Holland 


Lighting a Holland 
Diamond Die Plant 


Above. Night view of New Philips diamond die factory, Valkens- 
waard, Holland. Four rows of three 40-watt fluorescent tubes 
screened off by miniature lovvers. 


Left. Outside view. Horizontal concrete slabs make louvers for sun- 


light between panel. Double-glass top panels of Thermolux glass 


diffuse light upwards toward ceiling. 


Below, left. Details of inner louvers of steel serving at same time 

to support piping, thus avoiding dust deposits falling on machinery. 

Below, right. Interior view, seen from north, 

6 p.m. Note uniform brightness of ceiling. Dur- 

ing daytime no sunlight can enter. 
factor near windows 8 per cent; 
building, 40 per cent. 


Daylight 
middle of 








DESIGNING PORTABLE LAMPS 


served in this manner, especially those bearing on 
light source size, light source position, shade di- 
ameter, depth, lamp height, ete. The futility of 
high in shades is easily 


bow! 


diffusing bowls placed 


since none of the will be visible 


noted 
through many of the holes and only a part of it 

To obtain 
itself, whether it is a frosted bulb, 
bulb reflector 


tube, 


through others real effectiveness, the 


source of light 


the side of a white diffusing bowl 


fluorescent must be visible through 


» in the 


experimentation, a 


test card 
photographie 


soTne 


device was developed so that a complete record 


could be 
through 


made at one time of what can be seen 


these holes. Being printed, it is perma- 


ean be measured or examined on the 


The effectiveness of the pin-hole 


nent and 


board 


design 


camera has long been known, although its appli- 


eability to commercial photography is not very 


great. It could, however, be applied to this prob- 


lem. The 


forty 


shown in Fig. 6 is comprised of 


With it 


an be made over 


device 
pin holes cameras a complete 


phot wrap ie record ¢ the entire 


test plane at one time through the simple expe- 
dient of loeating carefully-made pin holes in the 
of small areas that divide the whole sur- 

in equal parts. Squares 2 x 2 inches were 
holes 0.01 
The simple optical principle employed is illus- 


trated in Fig. 7. The black 


with pin inch in diameter 


upper surtace repre- 
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Figure 3. Suggested positions of table or wall lamps and 
reading test plane for illumination performance tests. 


sents the test plane. Each pin hole in the plane 


acts as a lens in that 
in reduced size an object placed in front of it. 


it can image behind itself 


For simplicity, an arrow has been used to illus- 
trate an object outside and above the test plane. 
Behind each pin hole a reduced sized image of the 
arrow will be formed as indicated. Since there 
are forty-two pin holes evenly spaced over the 12 
x 14 inch test plane, there will be forty-two pho- 
tographs made at one time of the lamp to be 
analyzed. Fig. 6 also presents the principal di 


mensions of the illumination photo-analyvzer and 


Figure 4. Dresser and dressing table lamp and test plane positions for illumination performance tests. 
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Figure 5. Various diffusing devices used in modern lamp; to control upward and downward proportions of light. 


the placement of the photo-sensitive material with 
the back The 


inches on the right-hand side, in which there are 


partly removed additional four 


no pin holes. is needed when photographing most 
lamps placed in normal test positioning — off cen- 


ter. This off-centering is typical of usage and 


At no time will 
back of the 


may be noted in Figs. 1, 2 and 3 


the individual photos fall directly 


pin holes since lamps being tested are seldom di- 


rectly back of or normal to the surface of the test 
plane 

In Fig. 8, five out of the complete set of forty- 
two photos are shown. These were obtained from 
a single negative made when analyzing a C.L.M. 
These five positions illustrate the four 
The 


complete set of forty-two are not illustrated since 


floor lamp 
corners and the center of the test plane. 
their reduction in size to meet the conditions of 
this page size would make them too small for good 
visualization. The full size photo print is 18 x 12 


inches. They show how much of the inner diffus- 


ing bowl is visible to the test plane at each of 
The 


beneath each photo were obtained at each of the 


the forty-two positions illumination values 


respective points and aid in illustrating the final 


design effectiveness. To eliminate che effect of the 


upward component of the light from the lamp, 


some of which is reflected back on the test plane, 


thereby contributing to greater uniformity, the 


top and outer shade sides covered with 


black cloth 


sults from the variation in areas of 


were 
The unevenness in illumination re 
light-giving 
parts ‘‘seen at the test plane’’ and the distance 
from source to test plane. Unfortunately, as the 
distance to the various parts of the test plane in- 
ereases or decreases, the \ isible area of the reflee- 
decreases, re- 


eould be 


helpful in gaining greater 


inereases or 


tor inside the shade 


spectively. If this action reversed, it 
would be extremely 
uniformity of illumination. 

The five photographs in Fig. 9 were also ob- 
tained from the four corners and the center of the 
test plane. This illumination photo-analysis shows 
how the parts of a C.L.M. table lamp work to 
Practically all table 


lamps show a greater degree of non-uniformity of 


ward providing the result 
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illumination than do floor lamps, each well pro- 
wortioned and well positioned with respect to the 


user and the areas to be lighted locally. In Fig. 


10 the five photos were made with a table lamp 


having the dimensions so widely used in thou- 


inches high with 15-inch 


100-watt 


sands of homes 21 


shade. The source is a inside frosted 


lamp. Its poor performance in the upper right- 


hand corner and wide variation in illumination 


level mav be noted from the great differences 


in the principal light-producing areas shown by 
The 


bottom edge of the shade is too low, the diameter 


comparisons of the four corner photographs 


of the shade is not large enough, and the source 


of light is too high in the shade. Lowering the 


socket and lamp bulb 2%4 inches makes for better 
performance — see Fig. 11 


Laboratory Aids 


At this point in our survey of the conditions 


which surround the whole problem of lighting 


effectiveness design, we should introduce one of 


the most useful arrangements for designing and 
testing. Through its use it is possible to assemble 
quickly such basie parts as sockets and shades to 
any height and with the light source in any posi 
The 
They are indispensable in laboratories for making 
The 


portable lamp manufacturer will find these simple 


tion inside the shade parts are available 


working setups for many investigations 


to-assemble stands and clamps (Fig. 12) great 
With their use, it never becomes nee 


to check de- 


An idea can be given a good overall check 


Time-savers 
essary to build lamps to pre-test or 
signs 
in an hour. Furthermore, the possession of these 
handy parts would undoubtedly do much to en 
Even complex 


experimentation more 


that 


courage 


wiring assemblies will come, for example, 


with several circular fluorescent lamps, present 


no preliminary testing problems since everything 
ean be done in the open. As the development of 
more effective portable lamps progresses, it will 
be necessary to equip manufacturers’ design 
rooms or shops with just such basic tools of ex- 
perimentation and testing 
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ertain Types oO 


Negative Specular Effects 


test-plane lliumination- 

how much of the real 

working to pro 
prove be 

f general and 

always “sees” the 

pot ol 

‘CTIONS 

he user 

visual 

f the 


*written 


eves Trom 


spaper 


ter upon It 


nen 
reasonably 


verv un 


PHOTO 
SENSITIVE 
MATERIAL 


Figure 6. A simple multiple pin-hole photo-analyzer. Back 
removed showing position of photo-sensitive material. 


excepting dresser and dressing table, have source 
brightnesses averaging 2200 footlamberts. Good 
placing of lamps, furniture and reading and writ- 
ing materials will keep much of the image of the 
source out of the mirror. Under many cireumstances 
of usage, however, we cannot orient the conditions 
to eliminate the potential trouble. In the investi- 
gation of home study conditions it was found to 
be present and unavoidable in practically every 
condition tested.* We seldom have flat pages in 
front of us, and once a page has been folded, bent 
or creased, it will alwavs create trouble unless the 
paper itself has favorable characteristics and the 


source brightness inside the shade is low 


Specular Reflections From Magazines 


In order that we might have at least an ap- 


proximate idea of just how difficult a number of 
large-circulation magazines are to “live with,” 
rather detailed examinations were made of their 
surface characteristics. Two qualitative appraisals 
were attempted under a set of lighting conditions 
closely related to good lamp design practice. The 
light supplied to each sample came solely from a 


lass sphere 


6-inch diameter opal g showing good 
uniformity of brightness; an average of 2250 foot- 
When the 


e center of the source. the 
‘ooteandles. All reflected light from the 


lamberts magazine sample was nor- 


illumination 


surroundings was excluded from the sample. Un- 


der normal conditions of use. there would be light 
from surroundings in varying proportions and 
hence, it would be diffi 


onditions. It was felt that the 


angles: ult to simulate 


in-the-home use « 
fundamental question of brightness could 
be studied more effective itself at first. In 
fact, after the basic observations were concluded 
light from directions other than that from the 
sphere was added to one sample to learn the order 
illumination needed to 


other 


of magnitude of 


eliminate the specular or “shine” effect These 
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Figure 7. Illustrating how each pin-hole of the photo 
analyzer, Figure 6, acts as an independent camera. 


observations will be discussed under the effects of 
indirect or generally distributed light. 

One of the difficult questions to be resolved also 
came in for some study; namely, does the illumi 
nation value on a printed page as it is increased 
restore lowered visibility produced by unsatisfae 


] 


tory ink, paper and source brightnesses. It too 


will be discussed later. The results from the direct 
viewing at normal reading distance are contained 


in Table IT 


the mavazines and each was eare 


Samples were selected from each of 
fully mounted 
so as to obtain the nearest approximation to flat 
using adhesives back of the area to 


viewed. Eacl 


mount ‘ an optical bench so 


ness W 
be illuminated and sample was 

the angles 
of incident light and viewing angles were easily 


established. The 


the angles at which the 


1] " ade at 


observation 
et of specu 
lar or “shine” reflection were visible. The actual 
angles of maximum reflection were always in good 
agreement with the simple law of incidence and 


reflection 


This merely served to indieate that the 
samples were properly mounted and that they had 
been careful 7 handled to avoid surface mnjury or 
bending 

It mav be noted 
visual discomfort sensation 
bility is not inereased very 

the incident light is inere 


MK) «degrees Hlowever 


both effeets usually take place wher 


ligl T reaches 50 degrees Bevond serious 
difficulty arose with every sample examined. The 
weekly magazine (A-w) with the most satisfac 
tory ink and paper surface is at the top of Table 
II. Except for the daily newspaper, J 


rates well on the two criteria used 
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out by itself as being the freest from unpleasant 
reflected discomfort and reduction of visibility. 
It does suffer marked reduction of visibility when 
the angle of incident light becomes as great as 50 
degrees. It may be noted, however, that all the 
other samples suffer still greater loss of visibility 
at this reasonably high angle of light incidence. In 
view of the tremendous volume of ink and paper 
used in the large-cireculation magazines, it is sur- 
prising that one publisher should show marked 
excellence relative to the others. A comparison 
of A-w and D,-w and De-w, both weeklies, indi 
cates the wide spread between this set of samples. 
Periodicals such as B, C, D, E and H use at least 
several paper and ink combinations. Samples 1 
ind 2 in each are from different parts of the 
magazine 

From the author’s own personal experience, the 
Do-w 


magazine (D,-w, has long been a visually 


lisagreeable experience Even with the low 
brightness source used in the best quality floor 
and table lamps, its surfaces are distinctly unde 
sirable and unpleasant. These observations were 
Reading as such 


None 


theless, the negative optical characteristics of this 


made objectively and abstractly 
is not required to make the appraisals 
periodical (D,-w, Do-w) which stand out clearly 


under closely controlled conditions of lighting 


and observation are also easily detected under 
ordinary conditions in the home when reading 
Sample A taken from a national engineering 
iety’s publication was included since it ap- 
to be troublesome. It closely resembles 
m, the most difficult magazine of the group. If 
we are to design our portable lamps with sources 
low enough in brightness to bring magazines as 
difficult as these into line, some revolutionary 
changes in the sizes of the diffusers and lamps are 


going to have to be made. A change in the paper 
and ink used in the offending magazines is a more 
solution 

Much more could be said, 
plies to the writing materials used by all students, 
both school and college 


and pencils provide a wide range of 


economk 


especially as it ap- 


Pads, tablets, notepaper 
annoying 
characteristics. Perhaps 


top of the list of of- 


and visibility-reducing 
our lead pencils are at the 


fenders. They meet the light source at the page 


in front of the student, and since there is no 


identifiable standard of “sheen” from these ma 


terials, we try to design portables, especially 


those for study purposes, that will free the stu- 


dent from constant visual annovances. If there is 


no control of the writing materials used, our port 
realistically designed. We 


ourse, over-design in size, and by means 


able lamps cannot be 


Portable Lamps 


Commery 115 





Fig.8 Fig-9 


Figure 8. Views of a large C.L.M. floor lamp, 100/300 watt, taken at the four corners and the center of the reading 
test plane. Illumination values at each are from direct light only. In addition, the indirect light component is 10 foot- 
candles. Lamp placed at left 


Figure 9. Views of a 25-inch C.L.M. table lamp taken at same positions as in Fig. 8. In addition to direct lighting 
illumination at each point, an indirect lighting value of 3.5 footcandles may be added. Lamp placed at left. 


Figure 10. Views of a 21-inch table portable with bare 100-watt filament lamp taken at same test positions as in Fig. 

8. In addition to the direct lighting illumination at each point, an indirect value of 1.9 footcandles. The low shade at 

upper right and the shade cutting through filament at lower right create marked shadow diagonally from top left 
through center to bottom right of test plane 


Figure 11. Game as Fig. 10 except socket has been lowered 2.75 inches from conventional position. Note addition of 
light source at upper right corner and its effect on improving illumination values. Shadow mark across test plane 
eliminated. Add 1.2 footcandles for indirect lighting. Lamp placed at left 


It ft-c 2.5 ft-c 36 ft-c 


13.3 ft-c 40 ft-c 


Co ag 
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of high amounts of generally distributed light 


soften conditions, but again that is uneconomic. 


Surveys of all of these materials are in order, 


aimed to gradually bring a rational answer to the 
situation. Such a procedure can benefit great 


numbers of people. Writing and reading mate- 
rials that are widely used should be. graded and 


marked 
fort 


for their contribution toward eye com- 
Then the user may select those with good 
ratings and portable lamp design can be adjusted 
to supply at least a reasonably economic answer 
to the overall problem Portable lamp design 


aimed to supply current recommended levels of 
illumination, with lighting results reasonably free 
from the waste incurred by unpredictable specu- 
lar effects, cannot meet the problem alone except 
through the expedient of employing indirect light- 
ing. The cost of doing so was indicated earlier. 


Several examples of the light required to produce 

















esi 


Laboratory stands and 
means for arranging lamp parts in 
for testing. 


clamps provide the 
any manner needed 


Figure 12. 
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TABLE III 


Wattage Required to Provide 25 Footcandles 
(Incandescent filament lamps) 


Semi- 
Indirect 
Ploor 
Torchere 


Indirect 
Table 
Lamp 


c.L.M. 
Table 
Lamp 


25 footcandles at a study desk and when reading 
in a comfortable chair are given in Table III. 
The values given in this table have been com- 
puted from actual measurements. The absolute 
values are only intended to supply the general 


order of magnitudes and from these the relative 


values. These examples indicate that under the 
most favorable conditions it would require 3 to 4.5 
times as much electrical energy to obtain the re- 
sults with indirect lighting 
tions of C.L.M 
25 footeandles measured over the test plane are 
The the 


reflector alone—its efficiency is 80 per cent 


In these two applica- 
lamps, approximately four of the 
indirect values obtained from indirect 
indi- 
cate that each indirect footcandle on the test plane 
about 17 watts when placed 


requires properly 


table lamps are used. On this basis approximately 
65 watts in each of the C.L.M 


the total 


lamps are used to 


supply indirect component of illumina 


tion. All computations used in developing this 
table employ incandescent filament lamps operat 
ing at one efficiency. In this way the complications 
of adjusting the values for the different efficien 
cies of lamps, large and small, and of single and 
two-filament design are eliminated 
The results for a medium density ivory glass 
torehere having an average bright- 


If the soft 


seml-indirect 


ness of 350 footlamberts is included 
tone ivory glass is replaced with a heavy density 
the the 
would be re 


Aside 


from the point of wattage requirements, other dis- 


white reflector wattage for reading in 


the 


duced by 20 and 30 per cent, respectively 


comfortable chair or at desk 


advantages associated with the attainment of the 


desired levels of illumination with indirect light- 


ing alone have already been mentioned 


Since we may not readily employ substantial 


amounts of indirect lighting in attaining the ob- 
jective illumination levels, and we do have a wide 
variety of specular situations everywhere, a fur 
ther understanding of the latter can aid us in 
both the design and application of portable lamps. 
Further interpretations of Table II are helpful 
These magazine samples were illuminated at the 
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indicated and viewed to receive For simplicity, the expressions “point of specu- 
of the specular effects. Are these lar” and “center of specular area” have been used 
namely 30, 40 and 50 degrees of incidence as though the source were always a point or a 
tion, possible or commonplace when us small cireular area. When the source is a dif- 
home? Figs. 13 and 14 illustrate fusely lighted sphere, bowl or of similiar shape, 
onditions associated with the placing the area of specularly reflected light is spread 
desks. Fig. 13 shows the prevalence over a part of the page just as its image in a 
incident lig It also shows the mirror would be. When it is a straight tube, the 
specular area becomes a band. The exact location 
front of the is always in accordance with the principles illus- 

uit any practical location on the trated in Figs. 13 and 14 
the diagram, in which a source of It should be noted that angles of incidence of 
10. 40 and 50 degrees are commonly encountered 
< surface, from A to at desks. When seated in living room chairs and 
obtain anything resembling davenports, the standard positioning of C.L.M 
lamps floor lamps places the specular areas well to one 
ved side of the test plane and with flat surfaced paper 
the incident light angles causing specular are not 
very great, approximately 15 degrees. C.L.M. ta- 
ble lan ps placed according to standard testing 
introduce angles of meident leht which cause 
specular troubles at about 30 degrees. In any ap 
praisal of these eonditions it should be remem 
bered that other angles of incident light from the 
source can always plague the reader since the 
pages are never flat and the roll of the paper in 
of magazines and books always em- 
trouble Even the left-hand page, 
the adjacent right-hand page, may 


of annoving brightness into 


\ description of the su » characteristic 
the paper and printed letters of magazine G-m is 
included as it presents one of the most unsatis- 


factory paper and ink surfaces. Upon examination 


Pa tors W hieh 


Figure 13. This cross-section diagram of a desk top and 

the space above it illustrate the difficulty of designing 

desk lamps to be placed in front of the user. Typical desk 

lamp and its positioning included—its illumination ratio 
from B to A unsatisfactory, nearly 4 to 1 
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LOCATIONS OF SPECULAR AREA FROM SOURCES AT VARIOUS POSITIONS 
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Figure 14. Looking down on the desk and test plane 

supplements Fig. 13 in showing how the reflected images 

may be thrown off side or up and down by various lamp 
positions 


bad combination of 
the 


magazines 


make for a good o1 paper and 
diffi 
included, 
In 
“t” could be 
all 


illustration only 


may be noted. Magazine G-m most 


the 


ink 
eult of large-circulation 
is illustrated in Fig 


fact 


1 considerably enlarged 
not more than the single letter 


viewed clearly through the microscope in the 


positions of examination so the 


presents this one letter as seen m four positions 


near the source and removed substantially from 


0 and 
In each, 
the 


the souree with the incident illumination at 


50 degrees for each of these 
the 


lighting 


POSITIONS 


spherical diffuse used for 


source Was 


tself, viewed when the in 


The paper surface i 
at 30 degrees 
These 


diffuse 


dent light is appears as a series of 
distinguishable 


the 


fine pores are not very 


under highly illumination from sur 


Figure 15. A single letter “t” 
II, magnified ten times 
When viewed without magnification, the reduction of visi 
bility of the two left-hand “t's” is marked. No trace of 
the letter may be found under the right-hand conditions. 


from magazine, G-m Table 
light-source brightness constant 


ANGLES OF INCIDENT LIGHT 
30° 50° 


8 
Distance between letter and light source 


1949 
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roundings. When, however, the six-inch diffusing 
sphere illuminates the sample, the minute spaces 
between the pores or the sides of each pore reflect 
light as though they were very tiny mirrors. They 
are not all arranged exactly in planes to produce 
the effect of a solid complete mirror, and a con- 
siderable portion of the unprinted white paper 
This 


incident 


surface appears dark gray grayness is a 


relative condition the 


since 
125 


highlights 


illumination 


is approximately footcandles. The adjacent 
highs 


through 


irregular induce this grayness 


contrast. The ink producing the letter 


“t” lies over the highlight and pore areas but does 


not fill them completely, so we still have some of 


the surface pore construction showing through 


the printed letter. The deposit of ink forming the 


letter “t” appears as round black dots very un 
evenly deposited with gray areas filling in the “t” 


itself is firmly outlined by a fine black line. When 


under surrounding diffuse lighting letter 
30-degree incident light strikes the letter, and 
diffuse the 
round dots of ink become tiny seintillating jewels 


of light 


laver of 


the surround lighting is removed, 
These in turn appear to be on top of a 
grav ink 

is near at hand so 
both the 


ident illumination is about 


The spherical source of light 


bright: ess effect 
The rhe 
The 


kground is 


a high prevails over 
paper and ink 
125 the “t” 
Will the 


light 


footceandles ontrast between 


bac 


disappear 


not very great 


the source of 
We 


the sper ular reflectance of the ink is 


as we move 


awav from the printed letter would expect 


t to do so if 
higher than the spe ular reflectance of the paper 
We do not know these individual specular reflee 
f the 


tance values o 


difficult to 


ink-on-paper and paper. They 


are measure when onlv the verv small 


elements of a may be measured Further 


differ greatly at 
We can, 
the 


letter 


the values various angles 


more 


of lieht incidence however, witness the 


disappearance of letter if the surface of the 
produc e this effect un 
black 


Sue h 


paper « ombine to 


lighting 


ink and 


Some and 


high 


become 


certain conditions 


found with 


that 


eolored inks mav be 


ular reflectance values they 


than the paper upon which they are 


The magazine samples in Table II were 


also to learn whether inks with sueh 


examined 
marked specular reflectances were in common use 


In principle at least, we would expect the letter 


disappear or become very faint if we re- 


the illumination by moving the light source 


~pr inted sample apart First it was rather 


surprising to find that the letter could be seen 


vhen the light - source - brightness - footlambert 


value was 1800 times the footeandle value of the 
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incident illumination—the light-source brightness 


was increased to 22.500 footlamberts. This was 
when the source and sample were substantially 
As they were moved 


separated from each other 


apart, the gray values in both the pores of the 


paper and ink became darker and the number of 


points that scintillated became fewer in number 


on beth paper and ink. The brightness of the 
very tiny mirror-like areas was not, however, al 
tered very much, and there was a reasonable but 
low margin of visibilitv left even when the inel 
decreased to one- 


125 to 12.5 foot 


dent illumination had been 
tenth the original value, ¢.¢., fron 
candles 


Next 


nination position close to the 


the sample was brought back to the high 
source and 
cldent position. At this 
lv disappears, only 
cation being detected 
position at which the 
one-tenth, there is no 
and there is no reversal 
t become 


this we 


. lessened 


» ti > wit 
ime witl 


greater is the need for generally distributed light. 

From every angle of approach the attainment 
of visual comfort and high visibility from printed 
and written pages is only assured when the light 
source is large and of low brightness and when 
there is generally distributed light also on the 
page. From observations made, even the invisible 
“t” (see two right-hand illustrations in Fig. 15) 
can be restored to normal black and white con- 
trast through the addition of 25 times the illumi- 
nation already present. The source producing the 
specular was at 22,500 footlamberts. The low con- 
trast situation represented in the left-hand side of 
Fig. 15 was restored to full black and white con- 
trast through the addition of from 3 to 6 times the 
original illumination associated with the specular 
effect It should be remembered that this addi- 
tional light must come from directions other than 
that existing between the original source of light 
and the reading or writing surface. Further 
studies will provide the necessary data for a wide 
range of inks, papers, light source brightness and 
the associated illumination values. Such data may 
afford the best basis for the selection of future de 
sign values for light source brightness. The other 
basic reason for generally distributed light, the 
attainment of overall visual comfort when using 
o be discussed 


the lamp, remains 


Direct Viewing Visual Comfort 


Both the Committee on Residence Lighting of 


he Illuminating Engineering Society and the 


hnieal Comittee of the Certified Lamp Makers 


recognized the need for establishing a num 

if positions at which a lamp to be appraised is 
ewed. The lengthy and complex methods of mak 
attempt 


r such appraisals have led the author to 


rter and sin pler methods 





EDITOR'S NOTE: This subject 
will be developed further in the con- 
cluding part of Mr. Commery’s pa 
per appearing in the March issue of 
ILLUMINATING ENGINEERING. 
He will discuss direct viewing visual 
comfort, various design combina- 
tions and visual comfort from sur- 
roundings, together with extensive 


supporting test results. 
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LIGHTING NEWS OF CURRENT INTEREST 


Review of Executive Committee that judges of such competition be 


LES 


. , 
i] y k I Sturrock further presented a 

Meeting, \ew Yor : | 
ommunication from Harry Grattan, 
The bi-monthly meeting of the Cour ttee Personnel, previously sug Regional Vice-President of — the 
cil Executive Committee of I.E.S. was geste y the Project Planning Con Central Region, reporting on the 
, ‘ ( ipital Section s proposed commercial 


held January 12 in New York 
Present were: C. H. Goddard, 
President; A. Hl. Mauwaring, General t > ! hat it be re 
Seeretarv; E. M. Strong, Treasurer; ferred ! ‘ommittee on Constitu 
A. D. Hineklev, Executive Secretary; ton and By ti consideration as 
and Paul H. Hildebrand a Standing Ce t of the Society 


‘ with the understandin 
A COMMILLEt we Thiet on ¢ il 


City also d scussed Appoin ; 
\ : , t ' mmittee was confirmed lighting design course tor electrical 
contractors. The course is proposed to 
he jointly sponsored by I.E.S. and the 
Electric Institute of Washington, Ae- 
tion was taken to approve this project 
g that the judg 
MEMBERSHIP of the President-Elect any time after nt of the ome = oe 
: the elections in May for the purpose on store lighting be made by members 
A report of the Board of Examiners, : of the Society and that the presenta- 
| tted by R. C. Kinnev, Chair = of reviewing and making recommenda- ! { 
submitted Dy Ih Ainney, hairman, — ‘a. eonies ¢ the a3 ight- 
, P \ } ; tions regarding committee personnel hion of prize cop f the TLE Light 
presented Tor election 6 Members an ing Handbook be financed locally 


he » Yersonnel o his « . 

15 transfers from Associate to Mem- for the year. P — . th — 
ber; 93 Associate Members, and 9 Stu 

. and Junior Past-Presidents, Senioz 
dent Members Favorable action by NOW A SECTION 
Vice-President, Executive Secretary 
th oth , th ' ind the Technical Director of the So- ['wo communications were presented 

other anges he membership, 

with othe ehange In it I “ p ' the 


t 
mittee would be mace up ol the Senio 


CONNECTICUT CHAPTER 


the Committee on the Report, together 

. Executive Committee from the 
ssult in the follo g } tion of : 

result 1 he ! wing tabuiati officers of the Connecticut ¢ hapte r and 

G. W. Beals, Regional Vice-President, 


in connection with application of that 


I nittee on Lig 

membership figures e i 
m Py yperties, pre 
September January ously approved for letter ballot, was 
30, 1948 12, 1949 irther discussed at this meeting, espe Chapter for transfer to Section status 
membership 6,711 all ! ard to a sts it scope Favorable action approved this trans- 


Emeritus number of sugges 


fer, making the Connecticut group a 


Project Plar new Section 

Members 7 y " ttee pe tor the pre 

Member P : pproved to b PROFESSIONAL STATUS IN GEORGIA 
s posed cor | was approver 0 ‘ 


the lhghting Georgia Section also pre sented a spe- 


s and ial activity for approval, reported by 
NEW COMMITTEES , ' 
Sturrock through a communica 


In addition to the several appoint tion from J. B. Browder, Southern 





ments to » I committees — ip ’ THN eg nal Vice President Mr Browder 
date personn I " s publ shed ‘ t ‘ ‘ ! rn i t the porte i the Georgia Section is 
Issue teps to assure that the State 

ng Board designates illuminat- 
neering as a recognized protes 
In a general discus- 

milar activities the 

natters to the studies 

he Professional 

ttee Was pointed 

that the atten 

imi =| hapters 

April 1946 re- 


tate Licens- 


Der 
ae wall @ EPORTS APPROVE! 
ippre “i \ 
nar il support | ‘ . turv reported a 
r ballot approv- 


vwcceptance for publication of 
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Eliminate vlare , eussion and emphasi e the more im 
adows, 4. Assure bal portant points, and a leader’s guide, 
‘ntire room with practical sugyvestions§ for the 
of supporting mate instructor, complete each set 

‘ | ' ivailable with each “Lighting the Home the Sunshine 
1948 d le filn \ salesman’s man Way” is available from Edison Elee- 

E.E.I. Sales Training Film 4 an . = ’ ee the trie Institute, 120 panmngien 
‘ pres n, can be dis New York 17, N ze a >-oU per set, 
on Home Lighting t ted to students for permanent which price includes the film and ree 
Lighting the Home tl meant ference silent trailer film, which ord, leader’s guide and silent film. The 
W u tu ! su the pers¢ onducting the sales train salesman’s manual is offered at The 


to stimulate dis 


Lighting Courses Underway 


se in “Lighting resident ighting Forum of 

tarted February t ol eto Is also repeat 

ersity mn r this ! s successful course on 
Lighting Re 


a course a 


‘ 
iterior decora 
ast vear edu 
New Yor 

f lighting in 

week course 

the month 

the cours Is 


questio 


they 
o decorators 
the auspices 
Residenes 
is under 


dy » 4 hair 


hd 


ommittes 
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tute. Robert Ligare is lecturer for 
the 12-week Fundamentals 
For the Specialized Lighting Discus 
different 
leading engineer in the subject cov- 
the thir 


spon- 


Course. 


sion Course, a lecturer, a 


featured at each of 
teen The 
sored jointly by the Chieago Lighting 
Institute, the Section of 
L.E.S, the Institute of 
Technology 

The 
York, is 
at a 
“Lighting 
is currently 
March 10, 
an extension course. It 
the Toronto Section 


ered, 1s 
sessions eourses are 
Chieago 
and Illinois 
New 
conducting its lighting course 
Their 


Apphi “ations” 


Toronto Seetion, as in 


university eourse in 
Design and 
being conducted, through 
at the University of Toron- 
to as Is spon 
sored entirely by 
of LE.S., 


university 


with the cooperation of the 


The eourse outline in 


cludes 


Brightness Valu lare 
j 


Brightness in nature; desirable bright 
of interio eontrol of di 


Reed. 


itlos 


reflected glare, by F. G. 


1 Fixture Design Evaluation 
Performance of luminaires; evaluation 


ind 
M. K. 


Jan, 27—Colour in 


selection; design development, 
Strang. 
IHlumination 
of illuminants; 
lighting «ar 
nt Davidson 
oblems in Office 
both 


Lighting 
simple and the more 
by M. 


ice-lighting problems 


lems it 


chalkboard 


Feb. 10—Prol 


lighting, 


School Lighting 
neral lighting; 


s classrooms, other rooms, 


M. Chorltor 


rhting 
1 atmospheric light 
S. Marti: 
Factory g 
extile, paper, leather, printing, 

, G. \ 
Mar. 3—Prob 


Sport-field, 


Problems i Lighting 


Smith 

ems in Floodlightir 
uivertising, protec 
Mar. 10—Field 


uatior 


tive, 


Survey Methods 


‘ lation 


lighting installatio 


Reed 


forms, F. G 


Committee Meetings at 
French Lick 

R. F 
National 


announces 


the 
Com 


Hartenstein, Chairman of 
Conterence 
that arrangements 
have the French Lick 
Hotel to provide meeting room faeili 
the Society to 


Technical 
mittee, 
been made at 
ties for committees of 
meet Sunday, September 18, and Mon 
September 19. It is 
expected that this will help elminate 


day morning, 
anv conflict with the Conference Tech- 


FEBRUARY 1949 


Chairmen 


Lick 


nical Sessions. Committee 


planning meetings at French 
should notifu the FE 
1. D. Hinckley, at 


June 1, 1949, if possible. 


recutive Se¢ 


headquarters, by 


Better Sight Bureau Has Lighting 
Program for Grade Schools 

An educational program, for use in 
the fifth 


elementary 


and sixth grade classes of 


schools, which will assist 
students 
the 


and sight, 


teachers to bring their im- 


information on relation- 
light 


helpful instruction on the use of mod 


portant 
ship bet ween with 
ern lamps and fixtures for more ade- 
quate sight protection, has been pre 
pared by the Better Light Better 
Sight 

Materials which the teacher can use 
three 


emphasis on 


Bureau 


lessons 
the 
the 


series ol 


to eonduct a 
is provided, with 


functions of the eve in seeing, 
importance of adequate light for va 
ried seeing tasks, and the 


of light to help the eves 


proper use 


The edueational aids feature a se- 


ries of twelve large-size charts, in 


which illustrate such points as 


color, 


the partnership between light and 


ght, need for proper eye care, dan 
ger to the eves created by glare and 
the hard work that 


modern living 


eves must do un 


det and working con 
ditions 

A series of three leaflets, amplify 
ing the subject material of the charts, 
stu- 


hold in 


is provided for distribution to 


dents. Carefully written to 
to be readily understood by 
leaflet 


seeing work done by 


terest and 


the children, each deseribes a 
major 
the 


play activities 


aspect ol 


child in normal study, work and 


Three quiz sheets, designed to dis- 
cover how well individual pupils have 
instruction, are another 
the 


will 


grasped the 
important Use 
of these the 
teacher whether any part of the work 
should he 


another 


part of 
tests 


program 
indicate to 
reviewed or approached 


from direction, in order to 
assure complete understanding 

An eight page teacher’s guide book 
provides specific assistance in the use 
of the study leaflets, charts and quiz 
sheets In addition, the book 


deseribes several class activities, such 


guide 


as simple scientific experiments, com- 
positions and serapbook work, which 
will help to dramatize each part of 
the light 

To introduce this program, the Bu- 
books, 


presentation to 


story ot and sight 


reau has prepared two plan 


one designed tor 


school administrators, which outlines 
reasons for this program, the type of 
and its 


The second plan 


educational aids provided 


value to students 


TELEC AST—Lighting Ve ws of Current Inte rest 


retary, 


hook is intended to guide electric com- 


pany representatives in making the 
program available to schools in their 
ireas 

The program was prepared by the 
Education 
the 


Eduea- 


Bureau’s Home Lighting 


consultation with 
Research National 


tion Association, Washington, D. C. 


Committee, in 


Division, 


“The need for this program, and the 
type of material to be included, were 
the results of a 


indicated by survey 


of 150 school administrators and 


teachers in 26 states, 98 per cent of 
whom expressed approval of such a 
The 
in the charts, 
was initiated at a two-day meeting of 


and 


program information contained 


leaflets and other aids 


school teachers, administrators 
officials of the Research Division, Na- 
Association, fol 
two vears of and 
study by members of the Bureau,” it 
was said by Ralph P. Wagner, Chair- 
the Better Light Better Sight 


“The program itself was de 


ional Edueation 


research 


t 
lowed by 


man ol 
Bureau 
signed as the answer to thousands of 
requests trom school personnel tor 
educational material on the principles 
of light sight, 
their pupils the latest sight-saving in- 


lighting 


and and to bring to 


formation from our labora- 


tories, which ean best be made avail 
able by the local eleetrie company’s 
sponsorship of this program.” 
Complete sets of these materials, 
for classes of 40 pupils, are offered by 
Plan 
available 
Sight 
New 


the Bureau, at $6.50 set. 
hooks and 
from the 
Bureau, 


York 17, 


per 
are 

Better 
Avenue, 


materials 
Better Light 
420 Lexington 


N. ¥ 


A.8.A. Proposes Standard for Gray 
Finishes, Industrial Equipment 


Four shades of gray for use in 


painting industrial machinery and 
equipment are recommended in a pro- 
posed standard for Gray Finishes for 
Industrial Apparatus and Equipment 
now being circulated by the American 
Standards Association for comment 
Although the standard 


gray 


and trial use 
neces 


that 
when industrial apparatus is painted 


does not recommend that 


sarily be used, it does suggest 


gray the use of these standard shades 
will help in matching the shade de- 
in providing better color 


sired and 


harmony 

The 
4 ribed 
Munsell notation since it is expected 
that for industrial use the exact iden- 
For the con- 
however, 


four standard grays are de- 


according to number and 


tication will be desired. 


venience of individuals, 


chips have been prepared so 


eolor 
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Twin City Section 
Loses Secretary 


\ 


ur 


v 


isualize 


| look like 


lor chips 


t qui k 





LIGHTING CALENDAR 


Society Events 
February 9, 1949 Me 

( 1 Madison Avenu 
N. ¥ 

February 10, 1949 Mee 
Nat \ Nominating 

M s Aver , New ¥ 
March 3-4, 1949 Ss 


( S 


March 
, ahem Cimnidé 
March 10-11, 1949 
Reg ( te 
April 3-5, 1949 
‘ fere Hloust 
April 7, 1949 M 
I vat Be 


9, 1949 Meetir 


April 28-29, 1949 


May 12, 1949 
} ' Comn 
May 13-14, 1949 
May 23-24, 1949 ‘ire 
r f e, R t 
June 2-3, 1949 I 
( f fi 
June 8, 1949 
M “ 
July 13, 1949 
September 19-23, 1949 
‘ ference, F 
I I Ir 


Industry Events 
Jan. 31- Feb. 11, 1949 


February 11, 1949 
Vi i) 


February 11, 1949 


March 7-10, 1949 


March 


March 9 


¥ \ 
March 10-12, 1949 0 
. ‘ ~— 
N \ 
March 13-18, 1949 
\J f ‘ « \ <x 
g ! 
Week of March 28, 1949 


nt Interest 


rositix 
. evens, Chic 
March 29- April 1, 1949 
Safety Convention ind 
Hotel Pennsy 
April 4-6, 1949 
alnbhes Distr 
| rr s 

Plaza Hotel, ¢ 
April 5-7, 1949 

e on I st 
Andrew Jacks 
April 11-13, 1949 
\ ting ¢ te 
( Det a 
April 12-13, 1949 
Dist tors Ass 


N I 


April 19-21, 


1949 


1949 
Ass 
Hote Ast 
May 7, 1949 
salers Ass 
Net 


May 


oO 

May 16-19, 1949 
— ‘ 

I l 

May 30-June 10, 


| 


June 20-24, 1949 
I 
Meet 


June 21-23, 1949 


June 28-30, 1949 
Ass t Ar 
S) <i 


July 2-9, 


te \ 
1949 
August 23-2 


M 
' , ( 

October 17-20, 
\s t \ 


1949 


October 17-21, 1949- 
t I t Eng 

] i Hotel, ¢ na 
October 31-Nov. 4, 1949 


MINATING 


7) " 


igo, 


19th 
Ex} 


rk, 


ras 


Ne 


i 
I 
Ar 


N 


Veh 
rland 


+} 


Con 


nual 


ition, 


a 
\sso- 


nfer 


ENGINEERING 





Experimental School Lighting 


\ the 
Board of Education, and under the 
direction of the Twin City Section of 
1.E.S., eight typical Minneapolis class 
different building 
and each with a different orientation, 


Sponsored _ by 


Minneapolis 


rooms, each in a 
will soon be completely renovated on 
an experimental basis to determine 
standards for the best visual environ 
Included are the installations of 
different 
painting, 


ment 
lighting systems, re 
desk tops and 
1alkboards and 


eight 
resuriacing 
floors, and changing ¢ 
daylight controls 
This experimental project follows a 
report recently presented to the Light 
the 
by 


ing Committee of Minneapolis 
Education the School 


Lighting Committee of the Twin City 


foard of 


Section, Illuminating Engineering So 
The 4 


study of all physical factors affecting 


ciety report covers a vear s 
the seeing environment with complete 
tabulated recommendations 
tor based the new 
American Standard Practice of School 
Lighting 


Fixtures 


data and 


improvement on 


selected by the committee 


The Pittsburgh Award 
The 
has 


LES 


interesting ac 


Pittsburgh 


underway a 


Section of 
most 
vy in its competition for 

“My Most 
Job.” 


reports 


Interesting Lighting 


the 


v, the 


Purpose of competition 
Society's 


knowledge 
illuminating 


snatine 
disseminatin 


science and art of 


ngineering, and to stimulate interes 
n planned lighting in the Pittsburg! 
An benetit : 


timulation of 


additional the 


area 
good papers on lighting 
he Section and Re 


the 


rion il 
furnishing of ma 


Sheets 
Judgment of the competing reports 


Jobs” 5 


ghting practice ex 


on “Interesting Lighting 


yased on good 


emplitied in the installation Eacl 
entry is judged by a competent board 
aot three 
LES. Pit 

Two awards of $25.00 each will be 


In ad 


the entrants submitting the six 


judges, all members of the 


sburgh Section 


made for the winning reports 


dition, M4 
best reports will be invited to present 


before local or neet 
the 


report 


them extension 
Pittsburgh 


to be 


the 


ings ol 


best 


Seetion, 


recommended for 
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Project in Minneapolis 


L.C.1. classifications with a 
ot the 
to inelude one 60% 


all 


breakdown 


cover 
diffuse 
10% 


HON 


general 
eategory up 
down distribution; one 
10% 


One room will have slim 


up 
down; and twe up—60% down 
luminaires 
line fluorescent lamps with a system 
All 
installations will provide a maintained 
thirty 


Section, 


of baffles hung from the ceiling 


minimum level of footeandles 
The City Illuminat 


ing Engineering Society, School Light- 


Twin 


ing Committee, which presented this 
report, will be retained for technical 
and will 


the 


advice and assistance con 


tinue their studies of new en 

for future reports. Ray 
Nord, Principal of the Min- 
Vocational 


man of the Board of Education Com 


vironment 
mond Vv 
neapolis School, is Chair 
and L. B. Paist, Supervisor of 
the Lighting Northern 
States Power Company, is Chairman 
of the 
group 
The 


nation ot 


mittee; 


Department, 


Illuminatng Engineering Soe 
ety 
project represents “the dissem) 


knowledge,” 


most eonstruet 


and a Society 


service on a ve plane 


ion on the Regional Confer 


The 


presentat 


ence progran reports of all en 


trants inning cash awards those 


and 


presentation on Section 


Regional Conference 
will be turned over to the Data Sheet 


Cc} for 


Headquarters 


programs 


submission to National 


Rules « 


airman 
{ } ’ 
few and simple 

The cor 
members, ass n 


} 


embers, and 


Pittsburgh 


sus 


tainu mem f the 


the Ill 


ers « 


Section of uminating Engineer 


ing Society 

Written reports on “My Most Inter 
Job” must be 
April 15, 1949 


installations 


esting Lighting sub 


described 


ing 


t have been made he Janu 
1, 1948 and April 15, 
The 


and 


1949 


report must contain a simple 


convineing statement as to why 


is the most interesting lighting job 
from a lighting standpoint 
The report must be accompar ed by 
scaled plan layout, photographs, illu- 
mination data, and all pertinent sup 
plementary data 
Sections or 


such 


provision, 


Chapters conducting 


contests must, by constitutional 


their ae 


ap 


submit details of 


vity to I.E.S. Council for final 


roval 
prova 
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School Interiors 
of a new manual recently 
Paul 
Education. 
Assistant 


Color Planning for 
is the title 
( Minnesota) 


Prepared 


released by the St 
Departme nt of 
by W. C Superin 
tendent in charge of Business Affairs 
and edited by M. Pleason, Color Con- 


sultant 


Davini, 


, the book stresses the coordina- 
tion of light and color for good visual 
environment in the classroom 

The book is unique in presenting for 
the first of 


school 


time the correlated views 


color consultants, educators, a 
administrator and an oculist, based on 
extensive studies, research and more 
than a year’s practical experience in 
classrooms See- 


four experimental 


tions in the manual include: 


Color Scheme 


School Decora 
Gayne, Jr., Director of 
of Minn. 


Fundamentals M. 


ciples in 


brary 


from 
Education, Attention 
Davini, Div. of Business Af- 
Paul Minn. The i 
pt r copy 

(An int 


S_pae 
page 


manual may be obtained 

Paul Dept. of 
of W. ¢ 
fairs, St price 18 
S200 


projec Ss an 
by the 
[.E.S., 
Class 
booklet constitutes a quiz 


eresting Section 


pamph published 
Southern California Seetion of 
Is Good 

The 


Lighting for 


lighting, with per- 


ant questions eall ng tor yes or no 


answers and a scoring system designed 
bad) a 
may be. A 


tactors involved 


to evaluate how good (or 


ol’s existing lighting 


brief discussion on the 
ghting for classrooms follows 


the booklet, 


‘ | 
attractively 


y 1] 
In good | 


the quiz. One section of 


which is very presented 
lustrated, gives suggestions and 


recommendations classroom light- 


for 
ng, covering general 


chalkboards, 


lighting, interior 


nish, artificial lighting, 
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plans for be more useful in the study or class- 


installatic room. A Method of Lighting th 
to Leonard W. Towner, Chair Stage 18 published by Theatre Arts 
tion, 2471 Books, 63 West 44th St., New York 15, 


and costs $2.51 


natural lighting and typical 

lighting 
Write 

‘ 


man, Southern California See 


Woodlyn Rd., Pasadena 7, iif ~~ 
Fleur-O-Lier 


last work, 
wr, has recent- 


Duteh by 


] yste for The late P. J. Bouma’s 
Physical is pe fe of Colo 
ly beet from 
W. De Groot, and is available in this 
‘ mtry from the Elsviet Publishing 
Company, Ine., 215 Fourth Ave., New 
York 3, N. Y. In the maze of treatises 


the | 


translated the 


characterization of 


of great charm, has 


1 well-defined course 
the established laws of 
rives an insight into 
perception of colors in 
manner. The author has 
easting » subject matter 
may well enrich 
tists working in 


As a 


students of 


study of 

maties 
be presumed to have 
mathematies and physies 


priced at $5.50 








mneil held on 
the C 
d January 17, 


‘re elected to 


ouncil 


( HAPTER 
Mac Le nnan, 


LUMBIA 


M. Davison 





Meeting to plan year’s activities are: first row — Harold 

Secretary; W. J. Montabone; D. S. Robertson; Chair 
D Mills. Second row S. G. Brooks; A. Haltrecht; 
R. 8S. Wright; G. M. Demers; 


Ottawa Chapter officers 

W. B. Fulton 
Major G 
H. D. Brown 


Ainsworth 


man, W. E. Reny 
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CHAPTER 
Bronner, V. 
Me 


CenTRAL New Yor«K 
Members: C. F 


Hall, N. P 


{ssociate 
©. Farber, L. W 
Cowan. 


Student Member La Verne H Hardy. 


CHICAGO SECTION 
Members: S. A. Carver, F. 
mins, E. R. Hunt, N. G. Klein, 
Kreis, T. L. D. Lynxwiler, J. C. 
Maloney, G. G. Nordeen, L. K. Shoen- 
brod, ¢ J. Ticho, J R. Wessling 
Members: N Brim, C. T. 
Frey, J. H. Gusman, W. E. Hayes, R. 
L. Herr, Joan L. Hessler, P. W. Lar- 
R. C. Schneider, E. H,. Witte. 


issociate 
P. C 


P.S 
Student 


sen, 


LEVELAND SECTION 
her: C. G. Wing 
iate Members: W 
Murp! V Jr., ( F 
Members: P. U 


B. Gynn, J. F. L 


S. Fischer, SPs 
JILR Peterson 
Student Greenlee, C. 


»wenstein 


CONNECTICUT CHAPTER 
Vembers ( W McCormick, R. S. 
Rogge 
CORNHUSKER CHAPTER 
F. E. Foster, E. J 
Pracy 
ociate Members re a 
R. W 


Pardun, 
Neill, H. W. 


Staal 


Domestic Non-Secrion 

ers: Collin Finney, 8S. I 

, E. E. Parks, W. B. Taylor 

iate Members: M.S. Cone, S. 8. 
Lawrence, T. N Phillips, W. H. Rid 
| nack 


EASTERN PENNSYLVANIA CHAPTER 
Vembers: David Jae, E. 8. 
D. Wagonner 


sate 


ForeiGN Non-Sectrion 
Prof. Georg Weber. 
GEORGIA CHAPTER 

wiate Members: E. A 
‘arlen, C A. Hausman, 
field, F 1 H. Smith 


Brown, R. 
. mm 
HAMILTON, ONTARIO CHAPTER 
ite Members: J. D 
Izatt, W 


Harrison, C. 
A. MeLeod, 


ms. G. S 


Spald ng 


AMERICA SECTION 


Hedges, Har- 
Price, J. O. 


HEART OF 
Vembers: I. J 


S T 


NANA CHAPTER 
Ceeil Adams, J Cc. 
Ek. Gravemeyer, 
Keller, T. P. 
rup, F. Schnit- 


CHAPTER 
( ulp 
" Nanette Carnahan, 
t, Jr, Anthony Fodell, H. J 
H. M. Hemphill, Homer H. 


ILLUMINATING ENGINEERING 





Parker, R 


Spray 


Douglas Shaw, R. M. 
MILWAUKEE CHAPTER 
Member: C. George Extrom. 
Associate Members: R. L 
ham, Joseph L. Price, J. F 


Cunning 
Herbenar. 


MONTREAL SECTION 
Members: D. W. Heywood, C 
Roberts, D. Roland Webb 
issociate Members: A. Dutton, Albert 
Leduc, W. L. Stewart, R. S. Tate 

New ENGLAND SECTION 
ciate Members: B. D 
Colbeth, Jr., Dorothy G. Cooley, 


l, Jr., V. A. Noel, Jr. 


Barry, Jr., 


Corne 


New CHAPTER 
Member: B. J. Pridaux 
Associate Members 
Jr., Albert A. Levin 


New York 
Associate Members: Robert 
R. A. Johnson, W. H 
Marquit, 

3 N. Yanow 
lent Member 


ORLEANS 


Germann, 


SECTION 
Bernstein, 
Erwin 


R. Wil- 


Keen, 
Miller, W 


Samuel ( 


Joan L. Levine 


NORTHERN CALIFORNIA 
Member: D. C. Parker 
issociate Members: W. C. Abrams, H. 
J. Alfiers, Ai Blackburn, R. R 
Crouse,” H. R. Edward, Jr. S. W 
Elliott, Henry Enos, S. P. Hagler, J 
E. Keyes, C. A. Mackenzie, Couneil J 
Miller, Jr., W. R. Miller, D. R. Mill- 
sape, P H Nelson, A R Parker, D 
H. Radke, Evelyn A. Rideout, M. C 
Titus 


Student 


SECTION 


Member: V H. Lind 


On VaLiey Secrion 


Member: Theodore F. Keister 
OREGON SECTION 

Members: R. M. Camnitz, A. H 

ser 

Vembers: Charles M 


Krieg 


{ssociate 
Alde n F 


PHILADELPHIA SECTION 
Member: O. R. Hueh. 
Members: I. M. Bush, 5 
Fatz, S. N 


Shank 


{ ssociate 
Cameron, John H 
T. FE. Murray, L. D 


PITTSBURGH 
Vembers: J. HE 
A. R. Hampsey, Jr., A 
E. Russell 
{ssociate Members: R. D. Bloom, J 
M. Elder, J. B. MeCormick, W. F 
Merton, Alex D. Nathan, W. H 
5. J Shaw, L \ 


— & -& F 


SECTION 
iven, J 


Lon 


Paulus, 


Shephard, Cc R 
oumans 

Pucet Sounp Section 
Member: J. W. Areh 
{ssociate Vembers: 
Edward Novich 


Bollong 
Harold 
thur, 

RocHESTER CHAPTER 


wiate Member N. u Payne 
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S. Frizzell, 


Polk, 


MacAr- 


Rocky Mountain CHAPTER 
Member: J. V. Walton. 
CALIFORNIA SECTION 
issociate Members: Mathew A. Cabot, 
C. L. Krueger, R. J. Pellanda, L. S. 
Ridgeway, Dan Solomon, L. N 


{ssociate 


SOUTHERN 


Tilson 
SOUTHWESTERN SECTION 
Vember: Thomas J Lynn 

Toronto SEcTION 

Vembers: W. D. Hannah, F. E. Bar 
ker, J. B. Mernfield, W. A. Trott 
Ve mbober: |  & 


Student Perey. 


Twin Crry SecTION 
Vember: R. H. Hamilton 
{ssociate Members E. V 
George M. Smith, R. P. Talbot 
Uran CHAPTER 

issociate Members: Harry E 
Benjamin T. Clark 

WESTERN NEW 
{ssociate Member 


baun 


Bergstrom, 


Lewis, 


YorK SECTION 
Harold 


Kirsehen- 


Current Articles on Lighting 


The following list presents titles and 


source of publication of current articles 


ol ghting and allied subjects which 


have appeared in recent issues of na- 


onally known magazines having a 
wide circulation. 


Cold Cathode Lighting Progress in 
Hungary, Signs of the Times, January 
1949, Pp 105 

Cathode Chosen by Engineering 
Times 


Cold 
Firn 
1949, p 106 
Brooklyn 
Cold Cathode, 
January 1949, p. 108 


Signs of the January 


suses 


Trolley 


Signs of Times, 


Sylvania Lighting Center Features 


Home Lighting, 
January 1949, p. 110 


Signs of the Times, 


Cold Cathode 
Times, Jan- 


Among the Unusual in 
Installations, Signs of the 
uary 1949, p. 112. 
Manual of Lighting 
by Edwin D. Tillson, 
November 1948, p. 38 


Selling in 


Fixture Design, 


Lighting and 
Lamps, 
Lighting Dramatizes Bur- 
dine’s Fort Lauderdale, Fla., Lighting 
and Lamps, November 1948, p. 40 

Light for Our Aging Workers, Better 
Light, Better Vews, Volume 16, 
Number 7, p. 6 
Color to 


Sight 


Lighten Sechoolwork 
Dispositions, Better 
News, Volume 16, 


Using 
ind Brighten 
Light, Better 
Number 7, p. & 

Good Lighting Helps Ease Burden for 
Homemakers with Heart Ailments, 
Better Light, Better Sight News, Vol- 
ume 16, Number 7, p. 11. 

How to Switch Early Morning Street 
Lighting, Electrical World, November 
20, 1948, p. 106 

Louverall Lighting Systems, by J. R. 
H. Church, Electrical 
Novem- 


Sight 


Chambers and E 
Construction and Maintenance, 
her 1948, u 62. 

Modern 
tion and Maintenance, 
p. 147 

A Modern Shoe Store, by 
eliffe, 1.ELS. Lighting Review, 
1948, p. 2 


Lighting in 


Lighting, Electrical Construc 
November 1948, 


R. J. Rad 
October 


Cornice, A. E. 


Re rrew, 


Cove and 
Reynolds, LES 
October 1948, p. 4. 
The Natural Lighting of 
Buildings, J.E.S Lighting 
October 1948, p 15. 

Porch Lighting Without Glare, by H. 
E. Wichers, [.E.S. Lighting 
October 1948, p. 20 

Colonial Installations Show Versatility 
in Application of Cold Cathode Light- 


Lighting 


Industrial 


Review, 


Review, 





Students in Mexico City schools attend lighting lectures at Mexican Lighting 


Institute. 


Some 1500 school children have heard lighting talks designed for their 


interest. 
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Power Co 
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Edison Co 
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Lexington, Va J. S. Jamison, Jr Virginia 
Military Institute 
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New Castle, Pa.—R. L 
Power Co 
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land Co 
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Power & Light Co 
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Corp 
Shenandoah, Pa Harry T 
Power & Light Co 
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tric Supply 
Weidman, Penn- 
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Electric Co 
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Cleveland 
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Peoria, Ill 
tric Co 
Richmond 
pal Electric 
Rockford 


Avenue 


James F. Orr, Jr., General Elec 


Ind A. Fentress Tucker, Munici 
Lighting & Power Plant 
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Pittsfield, Mase.—Charles T. Masterson 
eral Electric Co 
Rutland Vt 

Pub'ic 
Springfield, Mass 
Massachusetts 


Conn R. O 
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Power Co 
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Southern Region 


Richey Bldg 
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Southwestern Region 
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Pu Service Co 
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Texas Clarence B. Barron, Gulf 
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Texas—B. I 


Beaumont 
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York Ave 
Oklahoma City 
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Pine Bluff, Ark R. P 
& Light Co 


Okla.—T. M 


Son, Inc 
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Hill, Arkansas Power 


Shreveport, La R. K. Lothrop, Southwestern 
& Electric Co 


Tulsa, Okla - & 


Wier, 1907 W 4ist St 
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Honolulu Paul H Anderson, Ha 


waiian Electrie Co 


Hawaii 


Hawaii Hamman, 2614 


Drive 


Honolulu Grace ¢ 
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Ralston, Jr., 


Honolulu, Hawai Edward L 


Hawaiian Electric Ce 
Mexico City, Mexico—Atilio Celis, Apartado 


1E.8. COMMITTEES— 
1948-1949 


As of January 12, 1949 


Except as noted below, all 
pointed by the 
of the Council 

» first Counci 


in the month of 


ommittees are ap 
to approval 
time of 


President, subject 


and terminate at the 
meeting each new 
October. The 
committee are indicated 

Tayler, ex-officio 


administra 
duties of 


member of all 


com 


Officers, Committees, Representatives for 


STANDING COMMITEES 
BOARD OF FELLOWS — To evaluate the 


eligibility of candidates for transfer to the 
and recommend their election 


grade of Fellow 


by Council 


Western 


Lowry 


Insti- 
Road, 


Chairman 
3407 


Frank A. Hansen 
tute of Light & 
Angeles 27 
Cleaver 

Magdsick 


Vision 
Los Calif 
oO. P 
H. H 


T. W. Rolph 
Howard M 
Tillson 


Sharp 


E. D 


COUNCIL EXECUTIVE — To conduct the 


affairs of the Society between Council meetings. 


Lee E. Tayler, Chairman, The Detroit 
Co., 2000 Second Avenue, Detroit 26 

Cc. H. Goddard E. M. Strong 
A. H. Manwaring Walter Sturrock 


Edison 
Mich 


PIN ANCE—lirect supervision of the finan- 
affairs of the Society, present annual re- 
port on its financial and make 
recommendations to Council as to investments 
and upon all specific appropriations. 


Keller, Chairman 


condition 


of money 
Holophane Company, 

Madison Ave., New York 17, N. Y. 
Jensen George T. Bogard 
Mueller E. M. Strong 


GENERAL BOARD OF EXAMINERS— 
Evaluate the eligibility of applicants for admis- 
sion to membership or transfer to the grade of 
Member submit to Council their 
for ele« to the grade of Member Emeritus. 
R. C. Kinney 
Ine 420 


George T 


and nominees 
tion 
Chairman, Graybar Electric Co., 
Lexington Ave., New York 17, N. Y. 
Bogard E. M. Fahey 


PAPERS — To 


ull technical 


procure 
and 
for presentation before National Conferences of 


review and approve 


papers discussions thereof 


the Society 
Hoyt P. Steele 
Mfg. Co., Des Plaines, Il] 
Howard L Wright Vice-Chairman Curtis 
Lighting of Canada, Ltd., 195 Wicksteed Ave 
nue, Leaside, Toronto 12, Canada 
Brady Paul H 
Brainerd Harry W 
Foulks Kirk M 
R. M. Zabel 


Chairman, Benjamin Electric 


Hildebrand 
Horn 
Reid 


Charles I 
Arthur A 
Ww. wa% 


PUBLICATIONS—To be responsible for the 
procurement and approval of all ma 
terial for the publications of the Society other 
than technical papers approved by the Papers 
Committee for presentation at National 
ferences of the Society and their 
for which it 
only Shall 
printing and busi 
publications of the 


review 


Con 
discussions 
will 

also be 


and committee reports have 
responsibility 
the editing 


management of the 


publication 
responsible for 
ness 
Society 

k ( Huerkamp, Chairman, Westinghouse 
Electric 1216 W. 58th Street, Cleveland 
1, Ohio 
H.u 
tric Company 
B. ¢ 
R. W. Me 


Corp 


Magdsick 
Nela 


Elec 


Ohio. 


Vice-Chairman, General 
Park, Cleveland 
Cooper R. G. Slauer 
Kinley R. W. Staud 

F. I. Wilson 


Sub-Committee on Advertising Sales 
R. W 
Mfg 

H. A 
R. B 
DE 
Fred E 
L. A 

. & 

B. D 
Carter 


R. W 


Staud 
Co., Des 
Barnes 
Brown 


Chairman, Benjamin Electric 
Plaines, Ill 
Morrow 
Mueller 
Rankin 
Rozier 
Schuchert 
Shot well 
Stryker 
Wickstrum 
Wilson 


Dunne 
Guth 

Hobbs 

Kilpatrick 

Levaur E. D 
Lewis kK 
McKinley F. I 


Editorial Content Sub-Committee 


H. H. Magdsick, Chairman, General Electric 
Company, Nela Park, Cleveland 12, Ohio 

Cc, A. Atherton R. A. Palmer 

M. E. Bitterman A. E. Parker 

0. P. Cleaver Howard M 
G. F. Dean Theodore H 
Lillian Eddy ( WwW 


Sharp 
Shepherd 
Zersen 
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Sub-Committee on Publication c. L. Amick Leland Holtman 
¢ Vv sutt k B tentley A. Kolb 
Sales and Distribution ~~ ates ede *hilip Peeples Robert W. Brown W. McFee 
7 L. W. Crotser Fentress Tucker 


R. W. MeKinley sirma 
Mary Wren Held A. W. Wiese 


ng Cort Port Allegat . 
PROCEDURES AND POLICIES — Ana 
yee for Council prox res and policies and 


Sub-Committee on Home Lighting 
Data Sheets 


\ eco ndations 
G. K. Hardacre, Chairman, Public Service C« 


LOCAL ACTIVITIES — To coordinate r { No s, 72 W. Adams Street, C1 
Ward Harrisor Rk. W Staud 

Pr. Ss. M ar A. F Wakefield 
PROJECT PLANNING—T) 

eratior programs and yp es 


Sub-Committee on Technical 
Data Sheets 
} 


M 
PUBLIC RELATIONS AND INFORMA- 
TION— 


iH 


MEDAL AWARD—'! 
\ way 
Committee of Reporters, 
Technical Data Sheets 
RESIDENCE LIGHTING FORUMS—'» 


nd x and i ‘ £ = @ 


GENERAL COMMITTEES 
BOARD OF NOMINATION 


K. Hardacre 


CONSTITUTION AND BY-LAWS — 


SECTION AND CHAPTER PROGRAMS, 
COORDINATING COMMITTEE ON—') 


nd ¢ a of 


DEFENSE, COORDINATING COMMIT- 
TEE FOR — 


NATIONAL TECHNICALCONFERENCE 
— 49 7 , 1¢ ferer 


Members ex-officio : assistants 
to the Chairman 


LIGHTING SERVICE - 


Section and Chapter Representatives 


iH. Aik \ sce P. Coving 


Conference Executive Committee 
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Harry G. Hrivnatz 
H. } Ingr 
F. R. Jeffrey 
Guy M. Jones 
Henry R 
Theodore C. Lauck p ; 


Steele 
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Toly 
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Magnell I Vine 
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J. Wh 


ent 
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TASK COMMITTEES 


TASK COMMITTEE — JOINT LE.5.- 
A.P.H.A. COMMITTEE — To discuss I 
A.P.HLA. « t ] nterest ir 
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The Narragansett Blec. Co., Providence 
RK. I 

Mtl. Chem. & Mfg. Co., Luminall Paint 
Div., «) iT: I 


Bt'l. Lighting Products, ‘°) ‘ 
Nebraska Power Co., (ima 
MWelson-Tombacher Co., Erowkly 


Mew Bedford Gas & Edison Light Co., 
N ~ Tied rd Ma 
Mew Orleans Pub. Ser., Inc.. New (1 


w. Y. Pwr. & Lt. Corp., A!! 

Worthern Elec. Co., Ltd., 

Morthern Ind. Pub. Ser. Co.., 
Ind 


Morthern States Pwr. Co., Minn: 
Ohio Bdison Co., A 

The Ohic Power Co., 

The Ohio Pub. Ser. Co., 

Okla. Gas & Blec. Co., ‘ 

Omaha Pub. Pwr. Dist., « 
Overbagh & Ayres Mfg. Co., 
Pacific Gas & Elec. Co., = 
Pacific Pwr. & Light Co., | 
Peerless Blec. Ltd., (ut: t, Q 
Wm. Penn. Fluor. Lt. Mfg. Co., |"! 


Sustaining Membe rs 
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wr. & Light Co., New Or- 


Angeles, Cal. 


Pennsylvania Blec. Co., Johnstown, Pa 
Pennsylvania Power Co., New Castile, Pa 


Pennsylvania Pwr. & Light Co., Allen- 
Pa 


town 
Pennsylvania Wire Glass Co., Phila, Pa 
The Perfeclite Co., Cleveland, Ohio 
Philadelphia Blec. Co., Phila. Pa 
Philadelphia Blec. & Mfg. Co., Phila., Pa 
Phoenix Glass Co., Monaca, Pa 
Pierce Blec. Co., Chicago, I! 
Pittsburgh Plate Glass Co., Pch., Pa 
Pittsburgh Refiec. Co., l’ittsburgh, la 
Planet Prod. Inc., (hicago, Ill 
Polaroid Corp., “ambridge, Mass 
Portland Gen. Blec. Co., l’ortiand, Ore 
Potomac Edison Co., Hagerstown, Md 
Pub. Ser. Co. of Colo., Denver, Colo 
. Ser. Co. of Ind., Inc., Indianapolis 
. Ser. Co.. of North. Ml., Chicago, I! 
. Ser. Co. of Okla., Tulsa, Okla 
Ser. Blec. & Gas Co., Newark, N. J 
Sound Pwr. & Lt. Co., 


, 
ash 


"=e Seatth 
The Pyle-NMational Co., Chicago, Ill 
Quadrangle Mfg. Co., Chicago, Il 
Quebec MHydro-Blec. Comm., Montreal 
Quebec Power Co., Quebec, Car 
Rambusch Dec. Co., New York 

Revere Blec. Mfg. Co., Chicago 
Revere Elec. Supply Co., Chic: 

Ritter Co., Inc., Kochester, N. Y 


Rochester Gas & Elec. Corp., Hochester 
N.Y 


Rockiand Lt. & Pwr. Co., Nyack, N. Y 
Rohm and Haas Co., Philadelphia, Pa 
Ruby-Philite Corp., Long Isiand. N. Y 
Ruby Ltg. Corp. of Calif., 

Rumsey Elec. Co., Phila. Pa 


Safety Car Heating & Ltg. Co., New Ha 


St. Joseph Ry., Lt.. Ht. & Pwr. Co., =! 
Josept Me 


Sandee Mfg. Co., ‘ 1Z Il 
Sandel Mfg. Co., (hicago, Ill 
San Diego Gas & Blec. Co., San Diego 


Savannah Elec. & Pwr. Co., Savannal 


The Scott-Jaqua Co., Inc., Indianapolis 
Schomer Elec. Supply, Aurora, lil 

The Albert Sechrist Mfg. Co., Denver 
L. J. Segil Co., Chicago, Ii! 


Shawinigan Wtr. and Pwr. Co., Mv 


real, Q 
Sherwin-Williams Co., (levelar 
Sight Light Corp., leen River, Cor 
Silvray Lighting, Inc., New York 


Sioux City Gas & Blec. Co., Sivux City 
lowa 
A. &. Smith Iron Co., Chelsea, Mass 


S & M Lamp Co., Los 


Angeles, Cali 
Smoot-Holman Co., Inglewood, Calif 


Sola Electric Co., (Chicago, II! 


Solar Light Mfg. Co., Chicago, Il! 
The Solex Co. Ltd., Montreal 
So. Calif. Bdison Co., Ltd., Los Angeles. 
So. Canada Pwr. Co., Ltd., Montreal 


Quebec 


So. Colorado Pwr. Co., Pueblo, Colo 
So. Ind. Gas & Blec. Co., Evansville, Ind. 
So. Lighting Mfg. Co., Orlando, Fla 

So. Gas & Elec. Co. Shreveport, La 
So. Pub. Ser. Co., 

Sperti Blec. Mfg. Corp., Norwood 
Spero Blec. Corp., Cleveland, Ohi« 
Stanley Blec. Mfg. Co., Philadelphia, Pa. 
Steber Mfg. Co., Maywood, Ill. 

Steiner Blec. Co., Chicago, Ill 

Sterling Refiec. & Mfg. Co., Chicago, Il! 
Sunbeam Lighting Co., Los Angeles, Cal 
Super Blec. Prod. Inc., Jersey City, N. J. 
Sun-Ray Fluor. Co., Chicago, Ill 
Sylvania Blec. Prod., Inc., N. Y., N. Y. 
Tampa Elec. Co., Tampa, Fla 
Texas Blec. Ser. Co., Fort Worth 
Thompson Elec. Co., (leveland, Ohio 
Toledo Edison Co., Toledo 


Toronto Hydro-Electric System, Toron- 
to, Cnt 


Amarillo, Texas 


Ohio 


Texas 


Ohio 


Torstenson Glass Co., Chicago, Ill 
Triangle Industries, ‘‘hicagco 
Tru-Lite Ltd., Montreal, Que 
Underwriters’ Lab., Inc., Chicago, Il 
Union Elec. Co. of Mo., St. Louis, Mo 
Union Metal Mfg. Co.,, 
United Tllum. Co., New 
Utah Pwr. & Lt. Co., Salt 
Verd-A-Ray Corp., Toledo 
Victory Glass Co., 
John C. Virden Co., (leveland 
John C. Virden, Ltd. Toronto, Ont 
Virginia Blec. & Pwr. Co., Richmond, Va 
Voigt Co., Philadelphia, Pa 

FP. W. Wakefield Brass Co., Vermilion, O 


The Washington Water & Pwr. Co., Spo- 
kane Wash 


The Watson Std. Co., l’ittsburgh, Pa 
The Welsbach Corp., Ihila.. Pa 
Westchester Ltg. Co., Mt. Vernon, N. Y 
Westinghouse Elec. Corp., “leveland, 0 
Westinghouse Elec. Corp., Chicago, Ill 
Westinghouse Blec. Corp., ©. Peh., Pa. 
Westinghouse Lmp. Div., Bloomfield, N. J. 
West Penn Pwr. Co., l'ittsburgh, Pa 
Wheeler Insulated Wire Co., Inc., 
one 


Bridgeport, ¢ 
Wheeler Reflector Co., Boston 
Wiedenback-Brown Co., Inc., N. Y 
BR. & W. Wiley, Inc., buffalo, N. Y 
Wm. Penn Fluor. Lt. Mfg. Co., Phila., Pa. 
H. B. Williams Prod. Co., Carthage, Mo 
Wilmot Castle Co., Hochester, N. Y 
J. A. Wilson Ltg. & Display Ltd., T- 
ronto. Ont 


anton, Ohio 


Haven, Conn 
lake City, U 
Ohio 


Jeanette, Pa 


(thio 


M ass 
N. ¥. 


Windsor Utilities Comm., Windsor, Ont 
Wiremold Co., Hartford 
. Blec. Pwr. Co., Milwaukee, Wis 
- Gas & Blec. Co., Kacine, Wis 
. Pwr. & Lt. Co., Madison,, Wis 
. Pub. Ser. Corp., ‘ireen Bay, Wis 
Wwessertes County Blectric Co., Worces- 

ter MASS 


Conn 


Yonkers Elec. Light & Power Co., Mt 
N.Y 


ernor 


ILLUMINATING ENGINEERING 











hy)/ STANDARD EQUIPMENT wuich cives 


Custom Lasign od 
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- PITTSBURGH. REFLECTOR COMPANY PRESENTS FOR THE FIRST TIME a line of 
recessed units wn architectural modules—whose application is limited only by 


the requirements of the designer. These units may be mounted individually 


n continuous rows, patterns and Squares 


FOUR INTERCHANGEABLE SHIELDING ASSEMBLIES. provide every type 


© shielding. Each Assembly elf cortained within a metal-frame. and quickly 
attaches to the Troffer. frames are pianochinced and latched t mplify 
maintenan 

SOMPANION 1NCANDESCENT EQUIPMENT, desi for use w 

fiversal Troffer [ ne and gives the accent ighting 
ded for planned lighting at 
= ms par 
4 


Pittspurch Rervector Company 


OLIVER BUILDING --PITTSBURGH 22, PENNSYLVANIA 


STRIBUTED BY BETTER ELECTRICA WHOLE fe Y WHERE 
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FOR ONTROLLED LIGHTING 


NORTH STAR 


The use of carefully-designed reflectors behind 
the light source and controlling refractors in 
front of the light source give this shallow. 
attractive fixture a degree of light distribu- 
tion that is unequalled by any comparable 
unit. The “impossible” light curve is 
proved by ETL data (available on 
request). A glass top and metal 
housing effectively keep dust from 
the two prismatic ribbed glass 
panels, which are completely framed 
and hinged to open easily. North 
Star may be suriace mounted or 
hung on a graceful matching stem 
set. either singly or in continuous 
rows, with unusual simplicity. For 
handsome styling. an unprecedented 
degree of light in the working zone. 
and low surface brightness, specify 
Smithcraft's North Star. 


i — 


i= 


t 


_ 


4 
i 


— 
: 


eh 


| 


4) 


LIGHTING DIVISION 


CHELSEA SO, MASSACHUSETTS 





ICATIONS CALL 


FOR LOUVERED LIGHTING 


DAYLITER 


A shallow unit. modern in styling. with an 
exclusive louver pattern which provides 
excellent shielding and low surface bright- 
ness. The cut-off is extremely effective—40° 
crosswise, 30° lengthwise. The louvers are held 
by Smithcraft Duo-Cam Hangers 
(patent pending). which permit hing- 
ing from either side or complete 
removal without use of snaps. 
screws. or similar holding devices. 
The reflectors extend over the tops 
of the lamps to minimize dust 
accumulation. Dayliter may be 
installed individually or in continu- 
ous rows, surface or pendant. For 
high light output in the working 
zone and low surface brightness, 
specify Smithcraft's Dayliter. 


Complete technical data available on all Smithcraft Fluorescent Fixtures. Write today. 
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A New Advancement in the 


MOST MODERN WAY of FACTORY LIGHTING 


more LIGHT with greater 


Bri igh tness Control ! 


A New Aid to Better Work, Fewer 
Accidents, Happier Employees, 
Through Better Seeing Conditions 


Comfortable Seeing Conditions require 
that adequate Brightness Control must 
accompany the higher levels of illumina- 
tion now being demanded by industry. 
Latest development in the solution of 
this problem is Longitudinal Shielding 


DISTRIBUTED EXCLUSIVELY BY ELECTRICAL WHOLESALERS 


FEBRUARY 1949 


which is a feature now available in the 
Benjamin Twin Lamp Lite-Line System, 


Placed between the lamps. this shield 
prov ides an additional 14 degree zone of 
shielding at the workers’ eve levels. It 
minimizes glare without materially 
affecting the effective illu- 
mination on vertical and 


horizontal working areas. * 


BENJAMIN ELECTRIC MFG. CO., Dept. |, Des Plaines, Illinois 


Without cost or obligation, please send Lite-Line Data Bulletin “LS” 


Name 


7 Woes shielding 


There are many other refinements in 
“Lite-Line 40° design and construction 
which safeguard against energy wasting 
glare. Among them are the light diffus- 
ing Porcelain Enamel reflecting surfaces 
and the design of the reflector contour. 
These help make possible the attain- 
» ment and maintenance of higher 
levels of illumination with greater 


seeing comfort. 
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FREE DATA BULLETIN 8 
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FREE! 


New Booklet to help 
you sell 
more (and better) 


SCHOOL 
LIGHTING 


16 pages of 
facts and photos 


FREE... all the 


copies you need 


Here’s a real selling tool . . . an easy-to-un- 
derstand booklet that points out the need 
for better school lighting—then shows what 
steps can be taken to get a school lighting pro- 
gram started. 

Put this booklet to work for you. Send it to 
educators, parents, PTA members—all the 
many hard-to-reach people who must sup- 
port a school lighting program. Not fixture 
advertising! This is an understandable, objec- 
tive case history of a planned school lighting 
program that will help overcome that “What 
can we do about it’”’ public indifference. Let 
it help you SELL school lighting . . . the 


how to get it. 
iT’'S EASY TO SEE WHEN IT'S 


DAY- KITE 
ghtiing 


fixtures are ¢ ngineered 


need for it... 


Day- Brite fluorescent 
for every seeing task. Distributed nationally 


by leading electrical suppliers. 


Aetna EES ES ea iae CE 


ae a a ee 
- 7 bf os 


Ren abndngitipdity Cats the Denver story — answers 
such questions as: 

What's a good way to get started? 

Who can help? 

What !s the best lighting layout? 

How does color of peint affect lighting? 

What about new wiring? 

What about maintenance? 

-and many, many others. 

+++ @S many copies as you need . . . courtesy 
of Day-Brite! Clip and mail coupon—TODAY! 





To: DAY-BRITE LIGHTING 


5432 Bulwer Avenue, St. Louis 7, Missouri 
In Canada: Amalgamated Electric Corp., Ltd., Toronto, 6, Ont 


Please send me, free and postage prepaid, copies of your new 
booklet, “It Happened in Denver's Schools.” I understand there's 


no obligation 
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enosha, Wisconsin— 
5,000 people—9 lighted parks 


This is Simmons Field in Kenosha—one of Wisconsin's stand-out ball 
’ , . . ee To give an idea of the lighting at Simmons Field, 

parks and one of fire lighted recreational areas in this city of 55,000 this photograph wos taken at F5.6, 1/Sth secomd, 
population. Together these lighted parks have drawn as many as on Super XX film. 
20,000 people in one evening—have been instrumental in cutting 
juvenile delinquency and have greatly reduced vandalism in the city 
parks. 

Simmons Field itself-— named after Simmons Company who donated 
the land—seats 2600 and has averaged 1500 admissions per night. 
Our part of course was the lighting. Simmons Field uses a standard 
G-E 160" lighting system— planned, ordered, and installed according 
to “the book.” 


YOURS FOR THE ASKING—This ix “the hook” that 


contains 38 complete floodlighting plans for THE SPORTS LIGHT—This is the floodlight used at 


sports and recreation. One is the “160” lighting Simmons Field, the G.E. L-69. It gives more light 


system used at Simmons Field 160 G-E flood- per unit, more light per watt, is easier to install 


lights on 10 80-foot steel poles complete with and cheaper to maintain than any other compar- 


a list of all material required down to concrete able unit. It's so good that four major league 
parks use it, so economical that it’s the favorite 


and paint. Among other plans are tennis courts, 
for sand-lot softball. Bulletin GEA-4835 gives 


volley ball and 12- to 48-lamp softball fields. 
Electric Co complete description and prices. 


tddress Apparatus Dept., General 


Schenectady 5, N.Y. and ask for GET-128}4. 


GENERAL ELECTRIC 


451-128 
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FLUORESCENT 


This fluorescent sun lamp, the most powerful 
ever produced, provides a means of bathing 


wide areas with beneficial ultraviolet light. 


In appearance the lamp looks like a regular 
fluorescent lamp. Its rays are soft and diffuse 
ao that it can be mounted overhead for uniform 
and economit al room irradiation. \ newly de- 
veloped phosphor powder, which generates the 
healthful energy. is used to coat the inside sur- 


face of the ultraviolet transmitting glass. 


Wide Variety of Applications 


The new lamp’s efficiency is five times that of 
the serew-in bulb-type sun lamp. Thus it is 
ideal for use in schools, factories, offices, mines, 
ind underground industries. In such places, it 
provides beneficial ultraviolet, similar to that 


in natural sunshine. 


It is also usable for suntanning. An exposure 
ofl approximately five minutes to a 10-watt sun 
lamp, mounted in a suitable reflector two feet 


away, is sufficient for a tan. This feature will 








appeal to operators of gymnasiums, hospitals, 


solaria, barber and beauty shops. 
Uses Standard Accessories 


The lamp is available in 20- and 40-watt sizes. 
The dimensions and electrical characteristics 
are the same as those for the present Westing- 
house fluorescent lamps of the same ratings. 
Consequently the new sun lamps can be oper- 
ated in standard fluorescent fixtures. 

For more information about the new West- 
inghouse sun lamp, write Lamp Division, 


Westinghouse Electric Corp., Bloomfield, N. J. 





TECHNICAL DATA 


20-WATT LAMP 40-WATT LAMP 


Bulb diameter. . . 1 
Lamp Length. .... 24" 48" 
Operating Amperes 3 415 
Operating Volts... . 6 106 
Bose eee Medium Bipin 
Roted Avg. Life 250 
4000 ‘ot 6 hours start 400 


Medium Bipin 


at 3 hours stort 2500 at 3 hours stort? 


D ot 6 hours stort 














YOU CAN BE SURE...1F is Westinghouse 
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When you plon the lighting: of 
auditoriums, etc., where fixfites 
extended periods, lighting n 
prevent eye fotigue. . = 
MONALITE* Coming’ “ne 
of low transmission, meets this r 
top fixtures equipped with 2° 
illymination due to the high 
fixtures with MONA-LITE panels 
low os .5 candles per squar 
Providing color tongs 
MONA-LITE @ctuallly i 
It is also recommended for inst 
and incandescent light gou 
ALBA-LITE, and other Corning Ligh 


gee ee ee NN NN Oe eee 


CORNING GLASS WORKS, DEPT. IE-2, CORNING, N. Y. 
Please send me your Dato Book LS-17, “Corning Engineered Lightingwore,” describing 
MONA-LITE, ALBA-LITE ond other Corning products 

NAME___ 

COMPANY _ 

ADDRESS 

a — SSS aS 
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L.E.5. PUBLICATIONS 


Available for your lighting reference bookshelf. Items are numbered 
for identification with coupon below. 


(1) LE.S. LIGHTING HANDBOOR 


One volume, 850 pages. A complete reference guide providing basic information on lighting. For 
architects, engineers, designers and others who plan, install and manufacture lighting systems and 
equipment. $7.50 per copy; $5 in lots of 10 or more. 
1.E.S, Members who have not availed themselves of the privilege of one membership copy at 
$5 may still do so. Add: cents for postage if for shipment abroad. 


RECOMMENDED PRACTICES 


(2) SCHOOL LIGHTING. Newest American Standard Practice for help in planning, selling, installing and 
maintaining lighting quality in schools. 


(3) Home Lighting. Recommended Practice. 
(4) Office Lighting. Recommended Practice. 
(5) Lighting Practices for Stores and Other Merchandising Areas. 


(6) Street and Highway Lighting. American Standard Practice. 


Those above available at 50 cents per copy or in quantity as follows: First 4 copies, 50 ce 


each; next . 25 cents each; all over 24, 15 cents each. 


(7) Industrial Lighting. American Recommended Practice. 1-10 copies, 25 cents each; next 40, 20 cents each; 
over 50, 15 cents each. 


LIGHTING DATA SHEETS 


Actual lighting installations fully ilustrated, covering such subjects as lighting for the metal working, textile, 
automobile and other industries; residential, store and office lighting. Sheets punched for standard binders. 
Series 10 through 13 now available at $1 per series. 


(8) Special. Attractive black leatherette post binder embossed in gold, with capacity for complete file of I.E.S. Light- 
ing Data Sheets, $4. 


OTHER I.E.S. PUBLICATIONS: (9) Art Gallery Lighting, 50 cents per copy up to four; next 20, 25 cents; 
over 24, 15 cents each. (10) Standard Method for Measuring and Reporting Illumination from Artificial Sources in 
Building Interiors, 10 cents. (11) Lighting Performance Recommendations for Portable and Installed Residence 
Luminaires, per copy 50 cents. (12) Residential Wiring Design Handbook, 25 cents each. (13) Farmstead Wiring 
Design Handbook, 40 cents each. 


LIGHTING COURSE MATERIAL: (14) Experiments with Light, for science students, 25 cents. (15) Funda- 
mentals of Illumination (outline), 25 cents. (16) Lessons in Practical Home Illumination (outline), 25 cents. (17) 
Lighting Design Problems Course (outline), $1.50; 10 or more, $1.25. 


ILLUMINATING ENGINEERING SOCIETY 
Publications Offies 
oI M idison Avenue 
New York 10, New Yo 
, copies of LE.S. Publications which I have indicated by number. 
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BRIGHT IDEA 
FOR 
IDEA ROOMS 


~ GENFRAL LINE FLUORESCENT 


LOUVERS BAFFLE 


FLUORESCENT 


DEAS come easier in a comfortable, well-lighted con- 
| ference room like the one above. The General Electric 
40-watt, instant-start fluorescent lamps in ceiling fixtures 
provide 60 footcandles of soft,comfortable light on the ta- 
ble, yet are shielded from direct view. Charts and displays 
on the tackboards are highlighted by the same ceiling tamps. 

The two rows of G-E Lumiline lamps in the center of 


the ceiling provide a “bridge” between blackout (for film 


LAMPS 


projection) and full lighting. They are controlled by a 


dimmer rheostat at the end of the table. 


Whether you're designing a conference room, a home, 
or a department store, be sure to specify General Electric 
lamps. Their quality is assured by over 480 tests and 
inspections. And the more than 10,000 types and sizes 
of G-E lamps are being constantly improved by research 


to Stay Brighter Longer. 


You can put your confidence in — 


GENERAL @@ ELECTRIC 


THE BEST QUALIFIED HELP...THE HIGHEST QUALITY LAMPS 


PROJECTOR 
spot o flood. Movided 
glass for ruggedness. 


FLUORESCENT 
Meany new types, sizes, 
colors now available. 


REFLECTOR 
spot or flood lomes. 
Built-in reflector directs 
light where needed 


SILVERED BOWL 
indirect lighting at low cost. 
60 te 1000 w. 
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Build more “SELL” into your product with G-E Components 


your Fixtures will keep custemers 
happy long after instal!ation, if you 
equip them with General Electric 
Watch Dog* starters. Watch Dogs 
are the starters that stop lamps cold 
when they begin to blink. They cut 
out the annoyance of flickering 
lamps — prolong starter and ballast 
life. Watch Dogs can be reset easily 
by merely pushing a button 


POS. CONTACT PLATE IN SWITCHES —Turn-type manual start 
(A SLIGHT TWIST SEATS LAMP PINS) ing fluorescent nitnatned 


the complete eral Electric line. 
They are available with coded leads 
attached, for easy wiring and assem- 
bly. Switches are another point in 
your sales story of “General Electric 
all the way through, from power 
cord to lampholder.” 


¢ 7 
4) 
ee a LG 

Aly W) 

”. 
CIRCLINE LAMPHOLDERS —To give you 
complete design flexibility on Cir 
cline fixtures, General Electric offers 
you two types of lampholders. The 
hannel type includes two-point 
mounting complete with starter 
«witch and leads. These units are 
furnished with threaded bushings 
for easy assembly. The individual 
type lampholders offer three point 
mounting —one with leads for elec- 
trical connections, and two for ten 
sion supports. These are supplied to 


provide more flexibility in design 


of IT’S FIRM LY IN GENERAL ELECTRIC SERVICE may he 


able to help you over rough «pots 

in supply and manufacture. If you 

would like information on our wir- 

lurret* fluorescent la nphe Iders is as easy as that. No need to fit ing assembly service —if you would 

\ hold th o. Precmet | like to know about our merchandi«- 

in place © gadgets to hold the lamp firm. urret lamp- tng alde—if you would lhe to hnow 

1 one-hand job. more about General Electric com- 

ponents —contact the G-E accessory 

ce story can be a real sales help to you. Manufacturers equipment representative in) your 

lurret lampholders have found them effective in making sales area, or write to Section Q35-287, 

Construction Materials Department, 

urning to Turrets as the ideal fluorescent lampholder. General Electric Company, Bridge 

to their sales appeal, you'll find Turrets are built to speed fixture port 2, Connecticut. 
issembly. They mount easily on any flat surface —terminal holes are marked for 
positive identification—and starter sockets are built in. (Turrets are made for 


two- or three-lamp fixtures.) For more information. contact the G-E accessory 


equipment representative in your area, or write to Section Q35-287, Construe- 


tion Materials Department, General Electric Company. Bridgeport 2, Connecticut. 


| Virrer- 
GENERAL @@ ELECTRIC vues 
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CURRENT ARTICLES 
ON LIGHTING 


ar ' } e127 


ing, Signs of the Times, December 
1948, p. 67. 

Cold Cathode in Miami Ticket Office, 
Signs of the Times, December 1948, p 
68S 

Shoe Store Makes Good Use of Cold 
Cathode in Interior Lighting and Sign, 
Signs of the Times, December 1948, p. 
70 

Two-Level Installation Provides Uni- 
form Light, Signs of the Times, De- 
cember 1948, p 72 

Windows Lighted Right for Day or 
Night, Lighting for Business, January 
1949, p. 2 
Women’s Wear, Lighting for Business, 
January 1949, p. 6 

Lighting a Men’s Wear Department, 
by Larry Clementson, Display World, 
December 1948, Pp o8 

Macy’s Modernizes, Display World, 
December 1948, p 110 

Wax Coating Proteets Street Lighting 
Reflectors, by Walter Skove and An 
thony Nichols, Electrical Light and 
Power, December 1948, p. 98 

Pin Point Lighting for High Style 
Fashions, Lighting and Lamps, De 
cember 1948, Pp 4 

Manual of Lighting Fixture Design, 
Edwin D. Tillson, Lighting and Lamps 
December 1948, p. 36 

Fluorescent Is Innovation in Largest 
Postwar Liner, Lighting and Lamps, 
December 1948, p. 41 

Lighting the Inn-Tyvpe Hotel, Lighting 
and Lamps, December 1948, p. 42 
Versatility of Planned Lighting, Light 
ing and Lamps, December 1948, p. 45 
Exhibition Lighting, by L. E. W 
Stokes-Roberts, Light and Lighting 
November 1948, p. 252 

Help on Fluorescent Lamp Mainte 
nance, by Thomas Trail, Industry and 
Power, January 1949, p. 78 

Symbols Developed for Distributi 
Maps, III--Street Lighting Circuit 
Electri World, January 1, 1949, 
66 

Influence o Jighting Equipment 
Design, gressive Architecture, Jat 


mended Lighting Systen 
eatery, by J. C. Forbes and 1 
A. Linsdav, The Magazine of Light, 
Volume 17, No. 4, p. 10 
Cineinnati’s Newest Hotel, The Maga 
f Light, Volume 17, No. 4, p. 22 
winnati’s New J. C. Penney Store in 
the Terrace Plaza Building, The Maga 
ne of Light, Volume 17, No. 4, p. 28 
The Rate of Blinking during Pro 
longed Visual Search, by A. Carpen 
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There’s No Better Way To Hang 


FLUORESCENT FIXTURES! 


Here’s a fluorescent fixture installation that 
was fast and easy, required fewer hanger 
rods, and maintains perfect alignment. 


They did it 


with ALL-PURPOSE METAL FRAMING 


You also can quickly, easily and economically build all types of shelving, 

framing, supports, mounts, racks, tables and benches—pipe and cable 

hangers, and fluorescent supports—and many other structures with only 
ro a hacksaw and wrench. 


Me 


_ me Here’s real “strength without bulk.” Completely adjustable and reusable. 
ie Unistrut is steel channel with a continuous slot. You simply insert the 
Unistrut spring nut at approximate point where you wish to attach an- 
other framing member, slide to exact position, bolt and tighten. No drill- 
ing or welding required. 
P U R p Unistrut gives flexibility and installation 
.. o advantages that can't be attained by old- 


ie f fashioned methods of frame construction. 
~ 


Write for Bulletin No. 20 


1 NGI ae R Uy) wv PRODUCTS COMPANY 
4% = © 


1013 W. Washington Boulevard 
+ iL Chicago 7, Illinois - Phone MO 6-2665 


Representatives in Principal Cities. 
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YOU CAN DIM 
BRIGHTEN 
OR BLEND 


Church 
Lighting 


With 


POWERSTAT 


LIGHT DIMMING EQUIPMENT 


Judicious use of church lighting can intensify the atmosphere 
of dignity and reverence. The mere push of a button and 
the POWERSTAT motor-driven unit silently brightens or 
dims lights to set the mood for sermon, prayer or choir 
rendition. POWERSTAT light dimming equipment helps 
you achieve the proper lighting treatment; should be in- 


cluded in your plans for new building or for renovation. 


POWERSTAT Dimmers, controlled by pushbutton, permit 
light dimming from one or several locations in the church. 
The pastor, in his pulpit, may vary light intensity to suit 
the mood desired for his sermon. The choir master, in his 
loft, may increase or decrease light brilliancy to complement 
the inspirational qualities of his music. A sexton, stationed 
at any location in the auditorium, may lower or raise lights 
to meet the need for brighter or dimmer lighting. 
POWERSTAT light dimming equipment is easy and eco- 
nomical to install in your church — whether you're building 
a new structure or renovating and modernizing your present 
building. It handles incandescent or cold-cathode installa- 
tions with equal effectiveness — provides trouble-free serv- 
ice. There’s a POWERSTAT Dimmer for your application — 
whether your church is large or small, old or new. 
We'll be glad to send you descriptive literature on POWERST AT 


Dimmers — write us today. 


WRITE 5029 DEMERS AVENUE, BRISTOL, CONN. 


tue SUPERIOR ELECTRIC co.) 2 & 
BRISTOL, CONWECTICUT Se 


POWERSTAT VARIABLE TRANSFORMERS + VOLTBOX A-C POWER SUPPLY + STABILINE VOLTAGE REGULATORS 
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CURRENT ARTICLES 
ON LIGHTING 


Continued from page 15A) 


The Ophthalmic Aspects of Illumina- 
tion, Brightness and Color, by Faber 
Birren, Transactions of the American 
teademy of Ophthalmology and Oto- 
laryngologu, May-June 1948 


ArticLes ON Home LiGutine 
Christmas Tree Lighting Gets Better 
Every Year, House Beautiful, Decem- 
ber 1948, p. 218 
Gio All Outdoors with Christmas, 
House Beautiful, December 1948, p 
140 
Lighting for Reading in Bed, by Myrtle 
Fahsbender and Priscilla Presbrey, 
Better Light, Better Sight News, Vol. 
16, No. 7, 1948, p. 2 
We Live with Fluorescent Light and 
Lo It, by Carolyn Ohart, Better 

Better Sight News, Vol. 16, No. 
i, p.4 
What to Do About Stepehild Mirrors, 
by Marv Webber, Better Light, Better 
Night News. Vol. 16, No. 7, p. 10 
Easy on the Eyes, excerpts from book 
of this title by Winifred Hathaway, 
Better Light, Better Sight News, Vol. 
16, No. 6, p. , also Vol. 16, No. 7, p- 
12 
Giood Light and Good Looks, House 
umd Garden, November 1948, Pp 20S 
GE's Mary Webber Urges Better 
Study Lamps, Lamp Journal, Novem- 
ber 1948, p t) 
Sylvania Opens New Lighting Center, 
Lighting and Lamps, November 1948, 
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EXPERIENCED ILLUMINATING 
ENGINEER WANTED 


Electrica 
nimum of 

the desigr 
residential or 
fuct n 

ild include full 


nd salary expected 
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Send for this 


New Illumination Pm 
Levels Indicator LEVELS INDICATOR 


BASED ON HC WESTON'S METHOD 


THE 
a 


HOLOPHANE sa tes Se 
CALCULUX* 


Common sense shows that in general, more light is 
better than less light but heretofore there has been 
no satisfactory method of measuring how much im- 
provement a given increase in light might provide . . . 
Now, Holophane Research has developed the 
“CALCULUX” (Illumination Levels Indicator). It 
is scientifically accurate, simple to use, handy to carry. 
It can be used as a simple device by any architect or 
Yours for the Asking 
There is no charge for the CALCULUX 
which comes to you complete in a carrying 


Some of the functions performed by CALCULUX: envelope along with a handy booklet of 
: clear instructions. Send the coupon today! 


engineer to determine the lighting levels necessary 


for economic rate of performance of any task. 


1—Shows levels for production work 
2—Shows levels for sedentary work 


3—Shows beneficial changes in existing working conditions 
Dept. of Applied Research 
4—Predetermines the most economical combination of size Holophane Co., Inc. 
of detail, contrast and illumination level 342 Madison Avenue, New York 17 
Please send me CALCULUX without charge. 


*TRADE MARK Name 


HOLOPHANE COMPANY, Inc. 


Lighting Authorities Since 1898 * 342 MADISON AVENUE, NEW YORK 17,N.Y 
THE HOLOPHANE COMPANY, LTD, THE QUEENSWAY, TORONTO 14, ONTARIO 


Company 


FEBRUARY 1949 











, ORIGINAL SOLID CORRUGATED WIRE GLASS 


“74cs BETTER FLUORESCENT 
Located properly in Sidewalls, Sawteeth, 


LIGHTING PERFORMANCE Monitors and Roof Skylights actually con- 


IS VISIBLE TO trols available daylight for best results. 
THE EYE Intensity projections available on request. 


PENNSYLVANIA WIRE GLASS COMPANY 


1612 MARKET STREET PHILADELPHIA 3, PA. 





























t's possible to pick out Acme Electric fluorescent ballast MUNSELL 

equipped fixtures in service by noticing these important om : ? . salah clad 

performance features. First—all lamps of multiple lamp : ALUE SCALES FOR JUDGING REFLECTANCE 

fixtures light up at the same instant as a result of full he Reflectance Seales in this series have be en assem 
ted watt output. Second—no flicker in operation be- bled in cooperation with the Illuminating Engineering 

cause secondary voltage exactly complies to lamp oper- Society. Price—$12.5 

ating voltage. Third—noise-free because cores have no MUNSELL BOOK OF COLOR 

loose laminations, are thoroughly impregnated and sealed This book is published in both Library and Pocket Edi 

in compound. These are ao few of the important features tion sizes. Each editi ontains two volumes. The two 

of Acme Electric ballasts that assure better performance, volume edition display nearly 1000 Munsell standard 


and longer service to fluorescent lamps. papers, samples of which have been measured spectro 
photometrically 


ACME ELECTRIC CORPORATION Bibvary Béition, two volumes____918 
292 Water St. Cuba, N. Y. Pocket Edition, two volumes $ 55 


Further information concerning publications 
and materials will be given upon request 


s ° 
v MUNSELL COLOR COMPANY, INC. 
ANS 1 ¥-MeAL Mes ic al ern 
Baltimore 2, Md 


MULTI | ANOTHER 


If you are figuring on a lighting job for | CALPA 


factory, mill or railroad yard, you 
should have our =25 catalog; FIRST! 


b CALPA 7 
TV 


LAMP 














Lighting Equipment Is Our Business 


R.L.M. Industrial Fixtures Lamp which includes a low- 
wattage reflector for inci- 


Porcelain Enamelled Diffusers dental lighting without 
interfering with television 


A fully approved Certified 


Vaporproof and Outdoor Units 
reception 


Commercial Fluorescent Fixtures 
See at cur showrooms 


Floodlights and Centralized Lighting CALPA PRODUCTS CO 


Wiring Devices and Specialties Pe a 
Phila. 4, Pa. 








Distributed through leading jobbers 
MULTI ELECTRICAL MFG. COMPANY - 
4223-43 WEST LAKE ST CHICAGO 24, ILL. 


230 FIFTH AVE... NEW YORK 1281 MOSE. MART, CHICAGO 
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en 
ATTENTION! 


Manufacturers’ representatives 
are wanted to sell efficient 
FLOLITE COLD CATHODE 
FLUORESCENT LAMPS and 
FLOLITE REFLECTOR UNITS 
to custom fixture manufactur- 
ers. Protected territory. Write 
us today for full particulars. 


MOBECO, INC. 
Watertown 72, 
Boston, Massachusetts 


FEBRUARY 1949 
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MMatS OW THESE GUTH HINGES... 


Fluorescent maintenance is a cost 
factor. Now Guth pioneers with two 
ways to lower maintenance costs... 
on hinges: 


THE “JACKNIFE” HINGE GUTHLITE* 


With a twist of the maintenance rod all 
working parts swing down for 
ladderless servicing right from the floor! 


U.S. Pat. No. 2401635, Others Pending 


THE “FLOATING HINGE” ARISTOLITE* 


makes the dusting ladder obsolete. 
Diffusing glass panels are easily swung 
open and dusted right from the floor! 


Write today for Bulletins 846-1 and 
812-| with full details of these unique 
GUTH Luminaires...typical examples of 
precision- planned 


IGHTING 


THE EDWIN F. GUTH COMPANY / ST. LOUIS 3, MISSOURI 








Precision grinding of Kopp Glass parts 
OPP GLASS parts fit snugly, transmit colors 
clearly, control distribution of light accurately, 
resist abrasion, shock or thermal shock—and otherwise 
fulfill your requirements— because Kopp takes pains in 


the design, manufacture and inspecting of all products. 


If you want highest quality glass parts for indicator 
lights, beam control, sight glasses, mechanism cases, 
or other service—specify KOPP! 


KOPP GLASS . in. 


SWISSVALE, PA. 


Representative Kopp Indicator Glasses 
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PORCELAIN ENAMEL REFLECTORS ARE 
ESSENTIAL TO A GOOD LIGHTING PLAN! 


] For fluorescent lighting, as well as incandescent lighting, units bearing 
@ the RLM LABEL give assurance of important benefits. For example, 
this label warrantees that the reflectors are Porcelain Enameled on Steel. 
That means the reflectors excel in sustained lighting efficiency, durability, 
ct SE if cleaning and low-cost maintenance. 

Unlike baked, synthetic or paint enamel finishes, which are chiefly 
organic, real Porcelain Enamel is Vitreous Enamel, entirely inorganic. It is a 
mineral substance, fused to steel at 1550°F. Flint hard and non-porous, 
it cannot wear, scratch or become dull. It is immune to deterioration, 
corrosion and weathering. It is the only time-proven, commercially-used 
light reflecting surface whose original ethciency can be sustained year after 


year by simply washing with soap and water 


Further, Porcelain Enamel is unsurpassed as a reflecting surface. It ideally 
combines a high reflection factor with a high diffusion factor. This balance 
insures a quality of light which promotes seeing comfort, high light 
output with a minimum of glare, and more light for the vertical surfaces 


as well as the horizontal planes 


7 The label assures you, too, that the Porcelain Enamel meets important 
© quality specifications established by the RLM STANDARDS INSTITUTE 
Conformance to these specifications 1s assured through periodic inspections 
by the Electrical Testing Laboratories. Thus specification of the RLM LABEI 
warrantees not only that the reflectors will be ot Aigh quality Porcelain Enamel, 
but chat this hig h qi ity will prevail unif rmly trom fixture to fixture 


~ oe 


FRITMESTANDARDSEINSTITUT 


Porcelain Enamel is just one of the important specifications which lighting units must meet in 
ordei to carry the RLM LABEL. /t is one more intelligent reason why you should buy, specify and 
install fluorescent fixtures bearing the RLM LABEI your Warranty for Uniform Quality 
For details concerning standard specifications established for 14 different fluorescent and 
incandescent lighting units, as well as a list of manufacturers making them, write to the 


RLM STANDARDS INSTITUTE, Swite 82 $19 West Madison Street, Chicago 6, Illinois 








Fluorescent RLM Specification: 
reflection factor: 79%." 














“SYLVANIA FIRSTS OF 1948” 


UMBERED among the many Sylvania advances in the light- 

ing field are these outstanding developments, products of 
the research and manufacturing skills that have made pos- 
sible equally outstanding “Sylvania Firsts” in the fields of 
Radio, Television, FM, and Electronics. 


New street lomp, with built-in 
reflector. Mode to give more 
light on street side where 
needed thon on house side. 
Resists breckage! 


500 FIFTH AVE.. NEW YORK 18, N. Y 


SYLVANIA ¥ ELECTRIC 





